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INTRODUCTION: 
The former Betzwood Bridge, located in Montgomery County, Pennsylvania, was an alternative 
to using US Route 422 to cross the Schuylkill River to visit popular destinations such as the King 
of Prussia Mall or Valley Forge National Park. However, since the bridge was demolished in 
1993 there has been no alternative but to use the US Route 422 Bridge. The Pennsylvania 
Department of Transportation has since realized the need to rebuild the former bridge to alleviate 
the present delays experienced by US Route 422 travelers. Briefly stated, BHP's scope of work 
for this project involved designing and constructing a new five span, two lane, 745-foot bridge 
that will span the Schuylkill River, as well as the active Norfolk Southern Railroad, widening a 
half mile of Trooper Road (S.R 3051), and redesigning the intersections of Trooper Road and 
Valley Forge Road (SR 0023) and Trooper Road and Audubon Road, as well as making 
improvement to the US Route 422 off ramp. To achieve these designs the four main areas of 
roadway design, bridge superstructure and substructure design, and traffic design had to be 
evaluated. The following sections will look into each one of these areas in greater detail and 
explain the methodology behind the new proposed designs. 
ROADWAY DESIGN: 
Introduction 
Included in the scope of work for this project is the reconstruction of Trooper Road that parallels 
the present US Route 422. This reconstruction is necessary to accommodate traffic that will 
travel across the proposed two-lane bridge that is being built to replace the former one lane 
structure. Since the former bridge only allowed traffic to travel in one direction, the surrounding 
roadway was only designed to meet local roadway standards according to Penn DOT's Design 
Manual, Part 2. The current facility includes a twenty-foot wide roadway with six-foot wide 
shoulders on either side. This roadway facility is not presently designated by striping as two 
lanes, however, drivers currently travel in both directions simultaneously to allow access to the 
Valley Forge National Park and the residential community that exist along the facility. Since the 
current facility is only designed to meet the needs of local travelers and with the demand only 
expected to increase with the addition of the proposed bridge, as illustrated in the traffic 
projection in Appendix D, a new functional classification will needed to be evaluated. 
Design Criteria 
The functional classification of a roadway is determined by the system service that it provides to 
travelers. From the characteristics the proposed roadway will exhibit in the design year of 2020, it 
meets the needs a collector roadway provides. Once this new classification was established to be 
a collector, the roadway design characteristics were able to be determined. These characteristics 
are specified in the urban design criteria table of Penn DOT's Design Manual, Part 2. The main 
characteristics the new facility will exhibit are a design speed of 40 mph, 2 twelve-foot wide 
lanes, six-foot wide shoulders, and cross slopes ranging from 0.02 - 0.06 ft/ft. 
Since the project limits on the north side of the Schuylkill River encompass a residential 
community, as well as a national park, a bicycle facility needed to be constructed to allow cyclists 
to maneuver safely along Trooper Road. For this particular roadway, where right-of-way is 
limited, a bicycle lane was chosen instead of a bike path, or using a shared roadway. The criteria 
for constructing a bicycle lane as a portion of the roadway; the shoulder, is designated by striping, 
signing, and pavement markings for the preferential or exclusive use by bicyclists. The minimum 
width of four feet was chosen to limit the amount of shoulder required. This bicycle lane, as well 
as the design characteristics stated above, were compiled to produce our proposed typical section. 
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Horizontal Alignment 
The new horizontal alignment for the proposed roadway was established using a best-fit 
centerline approach. This approach was used to limit the amount of right-of-way acquisition that 
would be necessary if the roadway would greatly deviate from the existing roadway, and to limit 
any potential environmental impact from the new bridge. Within the proposed alignment a 
reverse curve exists on the south side of the Schuylkill River. Ordinarily this situation would not 
be a problem, however, since the tangent distance between the two curves is so short the 
alternative of pushing the superelevation transition one-third of the way into the curve was used 
to meet Perm DOT's standards. BHP's current horizontal alignment design is in accordance with 
Penn DOT's Design Manual, Part 2, for a design speed of 40 mph. 
Vertical Alignment 
The new vertical alignment for the proposed roadway was established using the constraints of 
meeting a minimum vertical clearance of 22 feet 6 inches over the Norfolk Southern Railroad and 
keeping the low point off the new proposed bridge. This design meets both of these constraints by 
providing a vertical clearance of 25 feet 6 inches to allow for variations in beam depth and deck 
thickness, as well as providing the low point about 100 feet off the end of the proposed structure 
to allow the roadway to drain the structure, versus running piping along the bridge to provide 
proper drainage. However, by raising the profile to accommodate these constraints along with 
using a wider template than what is existing caused the proposed embankment slopes to extend 
out further, resulting in right-of-way acquisition in certain location along the project. However, 
BHP's current vertical alignment design is in accordance with Penn DOT's Design Manual, Part 
2, for a design speed of 40 mph. 
Drainage and Safety Features 
The drainage requirement for this new facility will require the installation of four new drainage 
systems. These systems are being used to drain the bridge superstructure and areas where the 
superelevation and curb restrict the water from naturally running off the roadway. All of these 
new drainage systems were designed to meet Pennsylvania Department of Transportation 
standards. 
The safety feature that was incorporated into this new roadway design is the installation of new 
guide rail where the embankment slopes exceed the height requirements set by Penn DOT's 
Design Manual, Part 2. Since the new roadway is built entirely on fill most of the roadway 
required the installation of guide rail and new vehicle attenuator where applicable. Designing this 
guide rail now into the new facility will also allow for easier future steepening of the slopes to 
limit the right-of-way acquisition necessary. 
Right-Of-Wav Impacts 
As previously mentioned, the issue of right-of-way played a critical role in the design of this 
roadway reconstruction The reason that the current legal right of way is so limited is because of 
a residential community that lies adjacent to the existing roadway, and because of the Federal 
Government's conservation of land for the surrounding Valley Forge National Park that runs 
along Trooper Road. Since BHP realizes this current design required the acquisition of large 
amounts of right-of-way by the Pennsylvania Department of Transportation, BHP was looking 
into alternate designs to steepen the embankment slopes. These alternatives would require either 
using geosynthetics to stabilize a steeper slope or using a Penn DOT standard detail of rock lining 
to steepen the embankment slopes. One or both of these alternatives may be an option in parts of 
the project, but where these alternatives are not applicable the state of Pennsylvania will have to 
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BHP compared and evaluated various types of materials for the new Betzwood Bridge. The 
major criteria for designing this new bridge were cost, durability, construction time, material 
availability, and aesthetics. After examining the alternatives, BHP choose to build a steel bridge 
with corrugated web. The maximum span length will be 149 feet with five piers, three of these 
piers being placed in the river. The design calls for five girders with a spacing of nine and a half 
feet between girders. The girder web depth will be five and a half feet with a web thickness of a 
1.63 inches on the top flange and 1.25 inches on the bottom flange, and a flange width of twelve 
inches long by almost a half an inch in thickness. The deck will be eight and a half inches deep 
with a total width of forty five and a half feet, with each side of the deck having a three feet nine 
inch overhang. To match the roadway template a bicycle lane and a five-foot pedestrian walkway 
will be provided with a concrete median barrier separating the two areas. 
Design Requirements 
The Betzwood Bridge is being designed to meet both Penn DOT and AASHTO design 
requirements as stated in Penn DOT Design Manuals One through Four, and in AASHTO's 
LRFD Bridge Design Specifications Manual. The AASHTO and Penn DOT manuals are based 
on Load and Resistance Factor Design (LRFD), which have several advantages, it takes into 
account for variability in both resistance and load. It also achieves a fairly uniform level of safety 
for different bridge types, and provides a rational and consistent method of design. Since, these 
manuals are the standards for bridge design in the state of Pennsylvania, BHP has designed the 
proposed bridge to meet these requirements. 
BHP is aware that Penn DOT requires HS-25, P-82, and ML-80 load designs for influence line 
analysis. Therefore, BHP used Bar 7 software, which is required by Penn DOT for any bridge 
design check. HS-25, P-82, and ML-80 are the different load types placed along the span of the 
bridge to produce multiple load placement types rather than any single load on the structure 
because it keeps the design conservative and prevents design failure. 
Penn DOT has published bridge structure standards for deck reinforcement. These specifications 
are slightly more conservative than normal one-way slab design. BHP'S usage of this standard 
provides a more conservative design regarding to deck reinforcement and detailing. 
The Betzwood Bridge will span over railroad tracks owned by Norfolk Southern. There are 
horizontal and vertical clearance requirements for bridges going over such railroad tracks. Penn 
DOT Design Manual, Part 4 states a pier or an abutment cannot be placed within 12 I/2 feet of the 
centerline of the railroad track. The minimum vertical clearance over the railroad track to the 
bottom of the bridge is not to be less than 22.5 feet. BHP's current bridge design meets both of 
these Penn DOT requirements. 
Conclusion 
Penn DOT requires the use of a bridge analysis and rating program that they developed, Bar 7, 
which requires a series of inputs including dead load and the moment and shear distribution 
factors. BHP ran Bar 7, which developed the moment and shear influence lines along with the 
deflection and load factors. The maximum deflection of the span is 1.1 inches and the only time 
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the load factor went below zero was over a pier. Using our refined design BHP has estimated that 
the total superstructure cost for the new proposed bridge will be $2.1 million. 
GEOTECHNICAL EVALUATION: 
In addition to designing the bridge superstructure, BHP also designed both the abutments and the 
piers. The abutment design included a backwali, stem, and footing, while the pier design consists 
of a pier cap, columns, and footing design, which were both designed in accordance with Penn 
DOT's typical standard design procedure. The typical pier design procedure begins by running 
the computer simulation program RC PIER, which considers various loads and load groups, bom 
of which must be calculated and/or selected before the program is run. After the loads and load 
groups are entered into the system, the program requires the input of the dimensions of the items 
to be designed. The item is then analyzed under several A.A.S.H.T.O. standards, and if the 
results meet the minimum load group standard, the item is considered capable of being designed. 
The typical abutment design procedure is similar to the pier design procedure stated above. The 
design involves running Penn DOT's Abutment and Retaining Wall program. This program is 
much like RC Pier in that it considers various loads and load combinations. Once again, these 
loads and desired dimensions are put into the system, and the program calculates the amount of 
reinforcement needed, and if the abutment meets the minimum load group standards. 
The first step in using either program requires the calculation of the following loads: dead loads, 
longitudinal forces, thermal forces, thermal strain, shrinkage strain, seismic loads, lane loads, 
wind loads on superstructure, wind loads on live load, and uplift, and backwali live loads for the 
abutment. The following step to run the program simulation requires the selection of load groups, 
the A.A.S.H.T.O. standard load groups we chose to analyze are: Service Groups I through IX and 
Service Group IB, Load Factor Groups I through IX, and Factor Group IB. The program then 
simulates every possible combination of load types under each load group. Due to the symmetric 
design of the span lengths of the bridge, only one calculation had to be done for each pier. 
For further information, regarding calculations of loads, load combinations, and figures, see the 
Geotechnical Report in Appendix C of this report. 
TRAFFIC IMPACT RECOMMENDATIONS: 
Introduction 
The main reason BHP has chosen to redesign the intersections of Trooper Road and Valley Forge 
Road and Trooper Road and Audubon Road is because the proposed traffic projections through 
the design year of 2020 will produce a level of service that is below the Pennsylvania Department 
of Transportation's standards. If no improvements were made the intersections would essentially 
not function at all during peak times of the day, because a level of service of "F" would exist. 
However, the improvements that BHP is proposing will increase the level of service of the 
intersections to a "B", which will allow for better traffic circulation and result in less congestion 
and delays for motorists. The following is a brief description of how the traffic volume analysis 
was performed and the proposed improvements that are required for both of the intersections. 
Traffic Volumes 
Using the traffic study prepared by the Delaware Valley Regional Planning Commission, 
volumes for the years 2000 and 2020 were developed using the data from 1993 traffic count and a 
calculated growth rate of three percent. These new projected traffic volumes for both the total 
flow and the peak hour flows are illustrated in Appendix D. This portion of the report deals with 
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the roadways, ramps, and intersections and how they will operate when the new Betzwood Bridge 
is constructed. 
Intersection Analysis 
Intersection of Trooper Road and PA Route 23 
Presently PA Route 23 is a two-lane collector and there is no southbound traffic coming from the 
Betzwood Bridge. After the bridge is built, this stop-controlled intersection will be over capacity 
with a level of service "F". PA Route 23 is intersected by Trooper Road and the entrance to the 
Valley Forge National Park, however, these roads are over 200 feet apart. This creates a 'dogleg" 
effect, which means that vehicles coming out of the two minor approaches have to make two 
adjacent turns when only one should be required. To reduce this effect, the grass between 
southbound Trooper Road and eastbound PA Route 23, as well as between the northbound park 
entrance and westbound PA Route 23 will be removed and new pavement laid 
Another problem this intersection will experience is new queue lengths from automobiles turning 
onto the new bridge and roadway. The cars turning right onto the Trooper Road from westbound 
PA Route 23 will increase from 0 in the present to 490 cars in our design year. The left turning 
lanes from eastbound PA Route 23 experience the same problem with the long queue lengths. 
The queue length criterion from the turning vehicles and the right-of-way that was available were 
taken into account when designing the turning lanes. The end effect when the new traffic signals, 
signing, and turn lanes are added to the intersection the overall level of service becomes a "B", 
which will provide adequate traffic circulation and limit the delay though the design year of 2020. 
Westbound Route 422 Off Ramp to the intersection of Trooper and Audubon Road 
The problem that the new bridge adds to the intersection of the Route 422 off ramp and Trooper 
and Audubon Road is 720 cars in the eastbound direction on Trooper Road. Now, before the 
bridge is built, there is no traffic in this direction and therefore no conflicting movements. 
However, with the amount of thru traffic that Trooper Road will experience in the design year of 
2020, a traffic light will have to be added to improve the level of service to an adequate level. 
The two right turn lanes from the Route 422 off ramp will remain a free-flow condition, but 
traffic lights will be added to create small breaks in the thru traffic on Trooper Road. Since there 
are only about 20 vehicles an hours turning left from the Route 422 off ramp a very small green 
time will be required for this movement to reduce queue length, and increase level of service on 
Trooper Road. 
With the new eastbound traffic on Trooper Road joining the traffic from Route 422, traffic 
weaving is a concern since the light at Audubon Road is so close. However, when this situation 
was simulated with the traffic engineering program, "Highway Capacity Software", the 600 feet 
between these intersections produced a weaving level of service C in the year 2020, which meets 
the Pennsylvania Department of Transportation's Standards. 
RAILROAD COORDINATION: 
BHP engineering consultants has identified an active railroad that crosses under Trooper Road 
within the project limits. This rail line is owned and operated by Norfolk Southern with their 
main use for the line being the transportation of freight. Penn DOT has made BHP aware of 
several constraints that surround this portion of the project, including providing 24-hour 
continuous service to the line and possible future plans to expand the adjacent station. BHP 
incorporated these constraints into the total design and has designed the bridge in such a way as 
to be able to do most of the construction to the abutments and piers without interruption to 
railroad service. Also, the steel span length over the railroad is long enough to span the distance 
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with one continuous member, reducing the impact to the railroad. However, in the event that 
certain stages of the construction can not be preformed without shutting down the railroad, BHP 
had made arrangement to do construction at night or on off peak railroad times. 
UTILITY COORDINA TION: 
BHP has identified several existing utilities including gas, electric, water, and telephone services 
that are within the project limits and will be affected by the proposed reconstruction. BHP has 
contacted these utility companies and will provide final design plans, as well as request that these 
utility companies verify, in writing, the type, size, and location of existing facilities as shown and 
make any necessary corrections or additions to the plans. BHP has also provided additional 
coordination with these individual utility companies throughout the design process to relocate or 
redesign areas of conflict to avoid future complications in the field. 
SUMMARY: 
After BHP established the mythology and design for the new proposed bridge and roadway, as 
well as surrounding intersection improvement a final construction cost estimate was compiled. 
BHP estimated that this proposed design would be $5.7 millions, including the addition of our 
design fee. However, this cost does not include any additional costs associated with right- of-way 
acquisition or any unforeseen costs related to the construction of the proposed bridge. 
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CLEARING AND GRUBBING 
DEMOLITION OF RAILROAD BRIDGE AND EXISTING FOOTINGS 
CLASS 1 EXCAVATION 
CLASS 2 EXCAVATION 
CLASS 3 EXCAVATION 
FOREIGN BORROW EXCAVATION 
STRUCTURAL BACKFILL 
BITUMINOUS CONCRETE BASE COURSE, 4" DEPTH 
SUBBASE 6" DEPTH (NO. 2A) 
BITUMINOUS WEARING COURSE, ID-2,1 1/2" DEPTH, SRL - M 
BITUMINOUS BINDER COURSE, ID-2. 2" DEPTH 
PLAIN CEMENT CONCRETE PAVEMENT. 4" DEPTH 
18" REINFORCED CONCRETE PIPE, TYPE A. 20' -1.5' FILL 
TYPE C INLET 
TYPE D ENDWALL 
MOBILIZATION 
NSPECTOR'S FIELD OFFICE AND INSPECTION FACILITIES, TYPE A 
G.R.E.A.T. IMPACT ATTENUATING DEVICE. 6 BAY, 2'-0" WIDTH 
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REMOVE EXISTING GUIDE RAIL (CONTRACTOR'S PROPERTY) 
TYPE 2-SC GUIDE RAIL 
APPROACH END TRANSITION WITH INLET PLACEMENT 
RIGHT-OF-WAY FENCE, TYPE 1 
PLAIN CEMENT CONCRETE CURB 
SEEDING AND SOIL SUPPLEMENTS - FORMULA C 
MULCHING - STRAW 
UNFORESEEN WATER POLLUTION CONTROL 
ROCK, CLASS R-8 
SILT BARRIER FENCE, 30" HEIGHT 
STANDARD PAVEMENT MARKINGS, PAINT & BEADS, YELLOW 
STANDARD PAVEMENT MARKINGS, PAINT & BEADS. WHITE 
JUNCTION BOXES J.B.-1 
TRAFFIC SIGNAL SUPPORT, 34' MAST ARM 
TRAFFIC SIGNAL SUPPORT, 36' MAST ARM 
TRAFFIC SIGNAL SUPPORT, 40' MAST ARM 
TRAFFIC SIGNAL SUPPORT, 20' STRAIN POLE, 7,000 POUNDS DESIGN 
TENSION 
CONTROLLER ASSEMBLY, SOLID STATE, PRETIMED, TYPE I MOUNTING 
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2 INCH CONDUIT 
TRENCH AND BACKFILL. TYPE I 
VEHICULAR SIGNAL HEAD, THREE 12" SECTIONS 
VEHICULAR SIGNAL HEAD, FIVE 12" SECTIONS 
LOOP SENSOR 
LOOP AMPLIFIER, 1 CHANNEL SHELF MOUNTED 
COLD WHITE PLASTIC LEGEND "RIGHT ARROW", 12'-0" X y-O", SURFACE 
APPLIED 
COLD WHITE PLASTIC LEGEND "LEFT ARROW", 12'-0" X 3'-0", SURFACE 
APPLIED 
4" WHITE TRAFFIC ZONE PAINT, TYPE I 
4" YELLOW TRAFFIC ZONE PAINT. TYPE I 
WHITE TRAFFIC ZONE PAINT LEGEND, "STRAIGHT ARROW", 12'-0" X 1'-8" 
CLASS AA CEMENT CONCRETE 
CLASS A CEMENT CONCRETE 
REINFORCEMENT BARS 
STEEL BEAM BEARING PILES, HP10X57 
TOOTH EXPANSION DAM WITH DRAIN TROUGH 
STEEL BRIDGE HAND RAILING 
HIGH LOAD MULTIROTATIONAL BEARINGS - FIXED 
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HIGH LOAD MULTIROTATIONAL BEARINGS -GUIDED EXPANSION 




STEEL BEAM TIP REINFORCEMENT, HP 10X57 
BHP DESIGN COST (6% OF THE TOTAL) 3323,706 
TOTAL COST $5,718,801 
> 
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FUNCTIONAL CLASSIFICATION SYSTEM SERVICE CHARACTERISTICS 








URBAN AREA SYSTEM 
-{_ I. Provides limited access facilities. 
1. Serve6 major centers of activity and carries high proportion of area travel on minimum mileage. 
2. Integrated both Internally and between major rural connections. 
3. Carries most trips entering and leaving the area and serves Intra area travel. 
4. Provides continuity for rurdl arterlals. 
5. Spacing related to trip-end density characteristics. 
1. Interconnects with and augments principal arterlals. 
2. Accommodates trips of moderate length. 
3. Distributes, travel to areas smaller than Identified with higher systems. 
4. Places emphasis on land access and offers lower traffic mobility. 
5. Spacing normally not more than one mile. 
1. Provides both land access services and traffic circulation. 
2. Distributes trips from arter lals through resfdentla I neighborhoods to ultimate destination. p 
3. Collects traffic from local streets and channels to arterlals. 
i 
1. Comprises all facilities not In one of the higher syslems. 
2. Permits direct access to abutting lands and connects to higher systems. 











I. 2. 3. 
£i; 
RURAL AREA SYSTEM 
Provides IImlted access facilities. , 
Serves statewide or Interstate travel. 
Serves all urbanized areas. 
Provides Integrated movements without stub connections. 
Links cities, larger towns and other traffic generators. 
Provides Integrated Interstate and Intercounty service. 
Spaced at proper Intervals consistent with population density. 
Corridor movements consistent with I. through 3. wlih greater trip lengths 
and iravel densities than those served by rural collector or local systems. 
Provides service to county seats, larger towns and other traffic 
generators. 
Connects routes of higher classification. 
Serv«o Interoounty travel corridors. 
Spaced at Intervals 10 collect traffic from local roads. Provides services to remaining smaller comrmin 11 les. Links local traffic generators with rural hinterland. 
Provides access to land adjacent to collector network. 
Serves travel over relatively short distances. Con6iMutes all rural mileage not classified In one of the higher systems. 
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a t set 
0.52 0,52 
J Q - U D t n . M W 






10X I I X 
1 2 2 - , 12K 
. • -0 .52) 0.52 




UJUf- of CMfef lC 
■SlBUBSAH AWP P O M i l f l B M -
2 ' -45 ' (DESJ 
I".1- ■!:■■ IMAXJ 
SUBORfllN 
AMS ' IOESJ 
I M S ' t t l A X J 
DOWNTOWN 
6 ' -45 ' (DES.) 
2 r -O0 ' lMAX. I & 
i ' - i s ' - j pes J 2 l * - 0 0 ' lOES.1 
4 9 - 1 5 ' (MAX.) • 
DESIGN SPEED 
SIGHT DISTANCES U . H , STOPPING 
UEEI t WIN.PASSING 
T a ■*"* W MPH -SJLM£tL 
625 525 400 
256Q 2100 IQOO 
_gQ MPH SQ MPH 
52S 400 
2100 iaoo 




/ 2 7 5 \ 200 




GUIDE RAIL AND MEDIAN BARRIER SEE DM-2, CHAPTER \'t SEE DM-2. CHAPTER 12 SEE DM-2. CHAPTER I? SEE 0M-2 , CHAPTER 12 
CLEAR ZO«E WIDTHS SF.E 0U-2,OIAPTEH ii SEE 0U-2 , CHAPTER 12 l ' - 6 - FROU OUTSIDE EDGE OF SHOULOER 
OR FROM FRONT FACE OF CURB 
| ' - 6 * FROM OUTSIDE EODE OF SHOULDER 
OR FROM FRONT FACE OF CURB 
IIDCE WIDTHS ( 2 1 
PAVEMENT WIDTH PLUS 
RIGHT SHOULDER PLUS 
6 ' - G - LEFT SHOULDER 
P A V E M E K I WIDTH PLUS SllOin.D£RS 
( I M O - L A N E FACIL IT IES! 
PAVEuEMT WIDTH PLUS RICHt 
5H0VUKA PLUS C'-O- LEFT SKOULDCR 
( F O U R - L A H £ FACIL IT IES! 
PAVEMENT WIDTH PLUS 
SHOULDERS EACH SIDE 
PAVEMENT WIDTH PLUS 
SHOULDERS EACH SIDE 
P A R K I N G L A N E S NONE 
I 2 - - 0 ' (DESIRABLE! ( i i ) 
l A ' - i l a 111 HJ 111 .ill V ^ * l O ' - O " (MINIMUM) 
l O ' - O " (DESIRABLE) A fc ) 
8 ' - 0 - (MINIMUM! V ~ 
I Q ' - O " (0E5IRA8LE) ^ g j 
fr-O- IMINIMUUI ^ ^ 
S|0£WAL*S NjQNE SEE OH-2, CHAPTER 6 SEE DU-2, CHAPTER 6 5EE DM-2, CHAPTER 6 
VERTICAL CLEARANCES | 6 ' - G - MIN..SEE DU-2,CHAPTER 2 ( 6 - - « - WIN., SEE DM-2, CHAPTER 2 l ' V - 6 " M I N - S E 6 0M-2.CHAPIER 2 l 4 ' - 6 ' M i l l . , SEE OM-2, CHAPTER 2 
RlCl lT-OF-WAt WIDTHS SEE NOTE ['.'.!] SEEK0T6 (2f l SEE NOTE ( 2 7 ) SEE NOTE © 
LEVELS OF SERVICf. SEE I9Q5 HCM SEE I9B5 HCU SEE 1985 HCM SEE 1985 HCM 
Q S E E URBAN DESIGN CRITERIA NOTES ON PAGE 2 . 1 . 09 . 
URBAN DESIGN CRITERIA NOTES 
(?) Inere mlnlfun values ore Indlcoted, higher values should be str lved for 
where conditions o( 6afeiy dictate and costs con be supported. 
(2) Cr i te r ia (or Locol Roads Is not applicable to projects on federal-old 
eyetoms ond only applies 10 Federal-old o(f system projecls. 
( D Design speeds less than th i r ty (301 UPH are recoirmended only under special 
circumstances whore a higher design speed would credit unusual problems. 
(J) ftallrood grode crossing paving shal l extend two 12) Feel beyond the 
extreme r o l l s (or the f u l l graded width o f the highway. 
( D Hunber of lanes deiermlned by lane capacity design (or selected Level of 
Service. 
( D Eleven 111) foot lanes on acceptable for through Jones, conilnuous two-way 
l e f t turn lanes ond far a lane odjocent 10 0 pointed oedlon. | ( heavy 
(ruck t ra f f i c Is anticipated, an additional one 111 fool o( width Is 
desirable. 
® Allow t-o I?l (oot oddli lonol ideslroblei odjocent to curbs, one I I I fool 
minimum, 
(ft) ihere the availoble or attainable right-of-way width lirposes severe l lml -
la t lons, ten 1101 loot lanes can be used In resident lol areas ond eleven 
I I I I (001 lones In Industrial ortas. 
(?) Use twelve 1121 (001 r igh t shoulder with ten 1101 foot paved where DHV Is 
equal 10 or greater than 250 TrucKe. For Interstate ond other Limited 
Access Freeways with 0 design speed 60 UPtl end greoier, provide paved 
shoulders at least ten (10) feet ond preferably twelve 1121 (est. 
(Kj) For three or more lanes directional f a c i l i t i e s , the le f t shoulder equals 
ten 110) feet and preferably twelve (12) (set where ODHV Is equal to or 
greater than 250 Trucks. 
kf l ) Six 161 (oot shoulders my be used In highly urbanized ond lateral ly 
res t r i c ted oreas. 
A six |6) foot oedlon with barr ier (or two ond throe-lone directional 
sections shal l be acceptable os 0 minimum trearneni for highly urbanl2ed 
ond lo iera l ly restr ic ted areas. 
len 110) (001 minimum Is (or 0 two-lone directlonal f ac i l i t y which provides 
for two 4-foot shoulders and a 2-foot median barr ier. For three or more 
lanes direct ional f a c i l i t i e s , the s in I n n width Is twenty-iwo 1221 feet ond 
preferably tweniy-slx 126) (eel where DHV Is equal to or greater then 250 
Trucks. 
Four M l foai Is occepiablo for sections with lateral control and with no 
t ra f f i c conirol devices In the median. The deletion of the msdlon Is 
acceptable for sections with extremely tight controls. 
Provide gsnerol oedlon treoiraant widths as (ollowsi 
ta> Palnt-strlped separation) iwo (2) feet to four M l (eel wide. 
(b) Harrow rolsed or curbed 6eciIonsi two (21 (est 10 six 16) feet vide. 
Ic) Polni-strlped or curbed sectlonsi ten 110) feat to sixteen 116) feet 
wide. 
Id) Curbed sectlonsi sixteen 116) to forty M0) (est wide. 
tf?) Cross slopes of 0.03 
ywi. 
( t . / f t . ore desirable (or design speeds less than 40 
(j?) I n curbed areas wi th longitudinal elopes of one 11) percent or less, 0.03 
f t . / f t . cross elopes nay be used on longenis. 
@ For short grades less than (Ive hundred (500) (eet and (or one-way 
downgrodeSi maximum grades ray be adjusted steeper by one I I I percent. 
(j j) Desirable ulnlnum grade of 0.75% on curbed sections for Arter io le ond 
Collectors. 
© Crodes one I I I percent steeper than volues shown may be used (or extreme 
cases where urban development precludes the use of ( la t ter grades. , 
f£l) On curbed approaches, Ihe ulnlnum bridge wldlh may equal ihe curb-10-curb 
width. Ihere pedestrlon t r a f f i c Is anticipated, provisions lor 0 sidewalk, 
preferably on the outside o( ihe parapet, ehould be considered ond shal l 
rmai the Deparinsnt's Standards ond requirements (see DU-2, Chapter 6). 
@ Ihere poved or curbed porklng lanes exist or have been approved for 
consiructlan on approaches, Ihe clear roadway width of the proposed bridge 
In each case shal l be determined by the Control Office Bureau o l Oeelgn 
upon receipt o( ihe D is t r i c t Engineer's recomrendatlon. 
@ Selection of single or dual structures shall be node based on on economlo 
analysis. Such hems as struciure length and width, horizontal and 
ver t ica l curvQiure and romp geometry shol l be considered. 
@ Provide twelve 1121 (ool le f t shoulder (or bridges carrying ihree or more 
through lanes. Auxi l iary lanee shal l not be counted os through lanes. 
© Eight (II) (oot minimum porklng lanes may be provided, when Jus t i f i ed , where 
future demand does not require thot the lane be used as a t ra f f i c lone. 
@ A seven 17) foot wide para l le l porklng lone may be occepiablo In 
residential areas os required by the conditions o l lot size ond the 
Intensity o( development. 
@ Ho minimum rlght-ol-woy wldlh le suggested. The procurement of suf f ic ient 
right-of-way wldlh should be bosed on ihe preferable dimensions for a l l the 
elements of ihe composite highway cross section and should bo adequate 10 
accomodate ihe construction ond proper maintenance of ihe highway 
throughout the project. Fuiure widening should be considered and, where 
needed for sofoty, oddli lonol r loh l -o f way may be required (or adequate 
sight distance. For oddl i lonol Information on rlghi-of-way widths, refer 







TABLE 2. 2. I 
MAXIMUM DEGREE OF CURVE 




























































! _ „ , . , j MAXIMUM 
™ ™ L ! DEGREE 0 F : 
| ( e + f l | CURVE | 
~0.23 "~43J25" 
i 0.22 \ 
0.21 ! 
• 0.20 1 
0.19 j 
0.18 j 






. 0.21 ! 
0.20 


























































for des'Qfi values re lo t ln^ *o other ro les of maximum superei^vofiwi end associated 
moximo.Ti degree of curve ona minimum radius. r e f e r 'o trie AA$HTQ Creen BOOK. 





T 3 0 ' 
J ' 4 5 ' 
1 - 0 0 ' 
1 ' 3 0 ' 
2 * 0 0 ' 
2 * 3 0 ' 
3 * 0 0 ' 
3 ' 3 0 ' 
4 * 00' 
5 * 0 0 ' 
5 * 0 0 ' 
7 * 0 0 ' 
s*oo-
9 ' 0 0 ' 
10* 0 0 ' 
1 1 *00 ' 
1 2 * 0 0 ' 
1 3 * 0 0 ' 
M * 0 0 ' 
1 S" 0 0 ' 
1 8 * 0 0 ' 
2 0 * 0 0 * 
2 1 * 0 0 ' 
a 
2 2 , 9 1 8 " 
1 1 , 4 5 9 
7 , 5 3 9 
5 , 7 3 0 
3 , 8 Z 0 
2 , 8 6 5 
2 , 2 9 2 
l , 9 1 0 
1 , 6 3 7 
1 , 4 3 2 
I . 1 4 6 




5 2 1 
477 













0 . 0 2 0 
0 . 0 2 3 
0 . 0 2 6 
0 . 0 2 9 
0 . 0 3 4 
0 . 0 3 8 
0 . 0 4 1 
0 . 0 4 3 
0 . 0 4 6 
0 . 0 4 8 
0 . 0 5 0 
0 . 0 5 2 
0 . 0 5 4 
0 . 0 5 5 
0 . 0 5 8 
0 . 0 5 9 
0 . 0 6 0 
■0. 0 6 0 























































2 0 0 
2 0 0 
















- ' I3 '£ 
: i 3 Z 
3 0 
\ £ 1 X 1 1 / 






























100 / 2 0 0 
1 0 0 . 
V 87/ 
w ' 6 9 5 9 
PZ / 5 4 




















, 1 8 4 
196 
194 




2 1 3 . 
2 I 3 ; 
Dmox.= I 15' 
DrTOx.= 2i*-00' 
0 
- T ■ ' ■ ■ ' - " 
0 * 15' 
0 * 3 0 ' 
0 * 4 S ' 
1 *00 ' 
1*30" 
2 * 0 0 ' 
2 * 3 0 ' 
3 * 0 0 ' 
3 * 3 0 ' 
4 * 0 0 ' 
5 * 0 0 ' 
6 * 0 0 ' 
R 
2 2 , 9 1 8 
1 1 , 4 5 9 
7 , 6 3 9 
5 , 7 3 0 
3 , 8 2 0 
2 , 8 6 5 
2 , 2 9 2 
1 , 9 1 0 
1 , 6 3 7 
1 , 4 3 2 






0 . 0 2 0 
0 , 028 
0 . 0 3 5 
0 . 0 4 0 
0 . 0 4 5 
0 . 0 4 8 
0 . 0 5 2 
0 . 0 5 6 
0 . 0 5 9 
L 1 
V = 




























3 0 0 
3 0 0 
? 3 3 
2 1 0 
2 0 0 
193 
190 
I B 6 
( 8 3 
131 
50 












2 0 0 















3 0 0 






2 4 9 




0 * 3 0 ' 
0 * 4 5 ' 
1 - 0 0 ' 
1 *30 ' 
2 " 0 0 ' 
2 * 3 0 ' 
3 * 0 0 ' 
3 * 3 0 ' 
4 " 0 0 ' 
R 
2 2 , 3 18 
1 1 , 4 5 9 
7 , 6 3 9 
5 . T 3 0 
3 , 8 2 0 
2 , 8 6 5 
2 , 2 3 2 
1 , 9 1 0 





0 - 0 2 1 
0 . 0 2 7 
0 . 0 3 7 
0 . 0 4 5 
0 . 0 5 1 
0 . 0 5 5 
0 . 0 5 8 
0 . 0 6 0 
L 1 
V = 

















3 5 0 
334 
2 7 8 









2 1 2 
210 
60 








2 0 0 
2 2 0 
2 3 0 












3 4 2 
305 
27C 






I H K .= 6*-45* 
D 
0 * 15' 
0 * 3 0 * 
0 * 4 5 ' 
T O O ' 
1 * 3 0 ' 
2 * 0 0 ' 
2 * 3 0 ' 
R 
22 ,910 
11 , 4 5 9 
7 , 6 3 9 
5 , 7 3 0 
3 , 8 2 0 
2 , 8 6 5 
2 , 2 9 2 




0 - 0 2 6 
0 . 0 3 3 
0 . 0 4 6 
0 . 0 5 5 
0 . 0 5 9 
L | X | t 
TWO LANES 
0 
2 0 0 
2 0 0 
2 0 0 











4 0 0 
3 2 5 
2 8 / 
2 5 6 
244 
24 I 
L i X | T 
FOUR LANES 
0 
2 0 0 
2C0 
2 0 0 
2 0 0 
2 3 0 
2 6 0 
0 







4 0 0 
5 3 -
321 
2 8 7 
314 
3 4 8 
'TO* ,a 2'-45' 
sQ,Q6^FT./FT. 
TABLE 2 . 2 . 2 (CONTINUED) 
VALUES FOR DESIGN ELEMENTS RELATED TO 




Horizontal Alignment Station and Curve Report. 
Alignment: pcl-3051 Desc: pcl-SR 3051, jsb, 01/29/01 









































































: N 15-22-13 
100992.5184 

















































































Horizontal Alignment Station and Curve Report. 
Alignment: pcl-3051 Desc: pcl-SR 3051, jsb, 01/29/01 















































































Vertical alignment station and curve report. 
Alignment: pcl-3051 Vertical Alignment: FGC 

















Vertical Curve Information: Sag curve 
12+86.23 Elevation: 
16+03.73 Elevation: 
-5.02 Grade out (%) 
11.'42 K-Value: 








^ + 09.21 128.40 725.00 
-5.3 










































Grade in (%) 
Change {% J 
Curve Length: 
LOW Station: 








-5.38 Grade out 
11.10 K-Value: 










>-5 + 00 115.98 
Page 1 
page 1 
Fri May 18 10:11:12 2001 
Vertical Alignment: FGC Surface: eg 
Station EGC EGL EGR FGC 
10 + 00 
10 + 50 
11+00 
1 1 + 50 
12 + 00 
12+50 
13 + 00 
13 + 50 
14 + 00 
14 + 50 
15 + 00 
15 + 50 
16 + 00 
16 + 50 
17+00 
17 + 50 
18 + 00 
18 + 50 
A 9 + 0 0 
) + 50 
+ 00 
20 + 50 
2 1 + 00 
2 1 + 50 
22 + 00 
22 + 50 
23+00 
2 3 + 5 0 
24 + 00 
24+50 
25+00 
25 + 50 
26 + 00 
26 + 50 
27 + 00 
27 + 50 
28 + 00 
2 8 + 5 0 
29 + 00 
29 + 50 
30 + 00 
30 + 50 
31 + 00 
3 1 + 50 
" > + 0 0 
+50 
. + 0 0 
33 + 50 
34 + 00 
34 + 50 
9 6 . 3 6 
9 4 . 0 2 
9 1 . 5 1 
8 8 . 5 0 
8 8 . 0 0 
8 8 . 0 0 
8 8 . 0 0 
8 9 . 2 6 
9 0 . 8 3 
9 3 . 1 9 
9 5 . 8 3 
9 8 . 9 4 
1 0 2 . 2 3 
1 0 5 . 2 1 
1 0 7 . 7 6 
1 0 9 . 8 8 
1 1 1 . 3 9 
1 1 2 . 0 0 
1 1 3 . 7 7 
1 1 4 . 0 0 
1 1 2 . 5 6 
1 1 2 . 0 0 
8 6 . 0 0 
8 7 . 1 2 
1 0 3 . 9 5 
8 6 . 8 9 
6 0 . 0 0 
6 1 . 0 2 
63 . 0 4 
6 5 . 06 
6 7 . 0 8 
6 9 . 0 9 
7 1 . 1 0 
7 3 . 1 2 
7 4 . 4 9 
7 4 . 3 5 
8 8 . 0 0 
8 8 . 0 0 
8 8 . 0 0 
8 8 . 0 0 
8 9 . 5 0 
9 1 . 8 5 
9 4 . 0 0 
9 6 . 2 1 
9 9 . 6 4 
1 0 2 . 0 0 
1 0 4 . 0 0 
1 0 7 . 3 9 
1 1 0 . 3 6 
1 1 3 . 2 2 
9 6 . 6 2 
9 4 . 6 1 
9 3 . 0 6 
9 1 . 9 5 
9 1 . 3 0 
9 1 . 0 9 
9 1 . 3 3 
9 2 . 0 2 
9 3 . 1 7 
9 4 . 7 6 
9 6 . 8 0 
9 9 . 2 9 
1 0 2 . 2 3 
1 0 5 . 4 3 
1 0 8 . 3 9 
1 1 0 . 9 6 
1 1 3 . 1 1 
1 1 4 . 8 6 
1 1 6 . 2 1 
1 1 7 . 1 5 
1 1 7 . 6 8 
1 1 7 . 8 1 
1 1 7 . 5 3 
1 1 6 . 8 4 
1 1 5 . 7 5 
1 1 4 . 2 6 
1 1 2 . 3 5 
1 1 0 - 0 4 
1 0 7 . 3 9 
1 0 4 . 7 1 
1 0 2 . 0 2 
9 9 . 3 3 
9 6 . 6 8 
9 4 . 3 9 
9 2 . 5 6 
9 1 . 1 7 
9 0 . 2 3 
8 9 . 7 3 
89 . 6 8 
9 0 . 0 9 
9 0 . 9 3 
9 2 . 2 3 
9 3 . 9 7 
9 6 . 1 7 
9 8 . 8 1 
1 0 1 . 6 7 
1 0 4 . 5 3 
1 0 7 . 3 9 
1 1 0 . 2 6 
1 1 3 - 1 2 
r o j e c t : 3051 
Alignment: pe l -3051 
BHP Engineering Consultants SjBiECt: SR3C61. SECTION ?B3 SHEEI t « : 1 Cf i 
SUPEKREVATIOU ntuumOM J 3 6 W XC1 
CCfJFVTEOOftjSJ 
CHECKED 8V;fll*t 
SPREADSHEET VEHl'lSD SY: Pf*| 
PENNSYLVANIA DEPARTMENT O F TRANSPORTATION 
ROADWAY WIDENING 
BETWEEN 
STATION lOtflO AND 53+31.07 STATION 
SLTERELEVATION INFORMATION 
*> 6 716 670.CO0 637 
*> 6 573 550.000 521 
30 6 318 2MOXI 286 
5A 5.H 5.7 
5.9 6 0 S.9 

























27 » 26 
26 26 26 
22 22 23 
GATE CHECKED. 
■52 151 151 
151 156 153 
132 132 132 
BHP Engineering 
Consultants 
SUBJECT: pg(in COT - EETZWCOO BRIDGE. SR 305: 
SUPERELEVATION TRANSITIONS 
COMPUTED BY: JSB 
CHECKED aY: 
SHEET NO: 1 OF 6 
JOB NO. 
DATE: 02/21/01 
ROUTE: SR 3051 
PC Station: 11 + 92.23 
Lane Width: 12 ft 
e NC - -0.02 
e Max = 0.06 
V ■ 40 mph 
T - 1 5 1 ft' 
e * 0.057 ' 
L ^125 ft" 
X * 26 ft * 
R * 670.00 ft 
' Based on PennDOT Design Manual; Part 2 (Publication 
13), table 2.2.2 (2 lane design criteria). 
" Relative Gradient based on design criteria established 
in AASHTO (Policy on Geometric Design) table IX-13-
Remarks 
Begin SE Trans 


































































































































3eqin S£ Trans 
Level Section 











■ ■ ■ ■ 
^ ^ < -




■NB Edge of Road 




ROUTE: SR 3051 
PC Station: 11 + 92.23 
Shoulder Width = 6 Ft 
SUBJECT: Penn COT • BETZWOOP BRIDGE. SR 3051 
SUPERELEVATION TRANSITIONS ^ 
COMPUTED BY: JS8 
SHEET NO: 2 OF 6 
OATS: 02/21/01 
CHECKED 3Y; 
e NC = -0.02 
e Max = 0.Q6 
V = 40 mph 
T - 1 5 1 ft* 
e = 0.057 • 
L = 125 f t ' 
X = 26 ft • 
R = 670.00 (t 
* Based on PennDOT Design Manual; Part 2 (Publication 
13), table 2.2.2 (2 lane design criteria). 
"* Relative Gradient based on design criteria established 
in AASHTO (Policy on Geometric Design) table IX-13. 
Remarks 
Begin SE Trans 
) 











































































































































Benin SE Trans 
■ 
End SE Trans | 
f> 
SUPERELEVATION PROFILES 
0.000 I I . r : ' — ^ l ; 1 1 










. ■- • • ■ 
■ - . ■ ■ ■ . . . . . . 
■ ; ■ 
STATION 
• N8 Edge of Road 




SUBJECT; Penn DOT - SETZWCQD BPIOGE. SR 305: 
SUPERELEVATION TRANSITIONS 
COMPUTED 8Y: JSS 
CHECKED BY: 
SHEET NO: 3 OF 6 
JOB NO 
DATE: 02/21/Ql 
ROUTE: SR 3051 
PT Station: 14 + 93.24, PC Station: 16*08.21 
Lane Width: 12 ft 
e NC = -0.02 e = 0.059 ' 
e Max = 0.06 L - 127 ft * 
V = 40 mph X = 26 I t ' 
T = 153 ft • . R = 550.00 ft 
e NC = -0.02 e = 0.057 " 
e Max = 0.06 L -125 f t* 
V = 40 mph X = 26 f t ' 
T = 151 ft" R ■■670.00 ft 
• Based on PennDOT Design Manual; Part 2 {Publication 
13), table 2.2.2 (2 lane design criteria). 
** Relative Gradient based on design criteria established 
in AASHTO (Policy on Geometric Design) table IX-13. 
Remarks 
3eain SE Trans 
--
•el Section 






























































































































































Beain SE Trans 
i 
Level Section 









SHEET MO: i OF 6 
JOS NO. 
DATE: 02/21/01 
ROUTE: SR 3051 
PT Station: 14 + 93.24, PC Station; 16+08.21 
Shoulder = 6 Ft 
e NC = -0.02 e = 0.059 * 
e Max = 0.06 L-127 ft" 
V - 40 mph X - 26 ft * 
T = 153ft" R = 550.00 ft 
e NC = -0.02 e - 0.057 ' 
e Max = 0.06 L -125 ft" 
V » 40 mph X - 26 ft ' 
T = 1 5 1 f f R = 670.00 ft 
* Based on PennDOT Design Manual; Part 2 (Publication 
13), table 2.2.2 (2 lane design criteria). 
*• Relative Gradient based on design criteria established 
in AASHTO (Policy on Geometric Design) table IX-13. 
Remarks 
Begin SE Trans 
*'el Section 














































































































































































1450 1500 '.1550 1600 1650 17)0 
• ■ . . 
v*^ ~ -^ 
. 
STATION 
NB Edge ol Road 
SB Edge ol Road 
G:JS_3051\Eng»SEChans\SH305lCu'ves 
BHP E n g i n e e r i n g 
C o n s u l t a n t s 
ROUTE: SR 3051 
PT Station: 20 + 00.06 
Lane Width: 12 ft 
SUBJECT: Penn OPT - BETZWOQO BRIOGE, 5R30SI 
SUPERE'.EVATIQN TRANSITIONS 
COMPUTED BY: JSS 




e NC - -0.02 
e Max = 0.06 
V = 40 mph 
T =153 ft" 
- - • ■ * 
e = 0.059" 
L » 127 ft* 
X = 26 ft • 
R = 550.00 ft 
* Based on PennDOT Design Manual; Part 2 (Publication 
13), table 2.2.2 (2 lane design criteria). 
" Relative Gradient based on design criteria established 
in AASHTO (Policy on Geometric Design) taole IX-13. 
NORTHBOUND PAVEMENT SOUTHBOUND PAVEMENT 
Remarks " Relative 
Gradient (%) 
EndSeTrans I 0.6: s6 
Level Section 



























































































































£nd SE Trans 











•NB Edge of Road 
S8 Edge of Road 
GJ8_305U6n^ SE Ciiarts\SR305i Cur/es 
BHP Engineering 
Consu l tan ts 
^ 
SUBJECT: Penn POT - BETZWOOD BHIPGE, SR 3051 
SUPERELEVATION TRANSITIONS 
COMPUTED BY: JSB 
CHcCKBDBY: 
SHEET NO; 6 OF 6 
JOB NO. 
DATE: 02/21/01 
ROUTE: SR 3051 
PT Station: 20 + 00.06 
Shoulder Width = 6 Ft 
e NC = -0.02 
e Max a 0.06 
V = 40 mph 
T = 153 ft' 
e = 0.059" 
L « 127ft-
X = 26 ft ' 
R = 550.00 ft 
* Based on PennDOT Design Manual; Part 2 (Publication 
13), table 2.2.2 (2 lane design criteria). 
" Relative Gradient based on design criteria established 
in AASHTO (Policy on Geometric Design) table IX-13. 
NORTHBOUND PAVEMENT SOUTHBOUND PAVEMENT 
Remarks 
End Se T;and 
1 ■ 
























Width 1 e Rate 








































































































End SE Trans 
Seqm SE Trans 
SUPERELEVATION PROFILES 
0.000 







1980 2Q00 2020 2040 2 
■ ■ ■ ■ . . . - . , . ■ ■ . 
. ■ . ■ - . ' ■ - . ■ 
STATION 
NB Edge of Road; 
SB-Edge of Road! 
G:JB_30Sl\EngiSe CMIISSFI3051 Curves 
SUBJECT: flFT7wnnn RRinrtF ar=r.n^T, i ^ i r w Q R . ^ I 
VERTICAL SIGHT DISTANCE ANALYSIS 
COMPUTEO BY: JSB 
CHECKED- BY: JSB 
SPREADSHEET VERIFIFD flfc 
SHEET MfVl OF 
J O B N O snsi 
DATE: 05/09/01 
PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
SR 30S1 
BETWEEN 








VERTICAL SIGHT DISTANCE ANALYSIS 
L G l ( % ) | G2(%) 
-5.020 6.400 
6.400 -5.380 








































The basic formulas outlined in the AASHTO Green Book, Chapter III, were used to determine the vertical slopping sight distances. These values were 
then compared to Table 111-35 for crest curves and Table 111-37 for sag curves to determine the minimum attainable design speeds along each roadway. 
CREST 
Firs! Option $>L 
L =2S-(404/A) 
S = (L/2)+(202/A) 
or 




First Option S>L 
L=2S-«120+3.5S)/A) 
S = {AL+120)/(2A-3.5) 
or 
Second Option S<L 
L=AS2/(120+3-5S) 
S2-3.5kS-120k=0 Use quadratic equation 
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PROFILES OVER RAILROAD BRIDGE 
SCALE l " - 2 5 ' 
PLAN VIEW OF PROFILE CUTS OVER RAILROAD BRIDGE 
SCALE 1 " -25 ' 
VERTICAL CLEARANCE PROFILE CHECK OVER 
NORFOLK SOUTHERN RAILROAD 
2.16.01 
CHAPTER 16 
. BICYCLE FACILITIES 
16.0 INTRODUCTION 
With an increase in the use of bicycles for commuting, for recreation and for 
other travel purposes, implementation of a wide variety of bicycle-related 
projects and programs are being developed as part of the overall transportation 
system to enhance and encourage safe bicycle travel through the provisions of 
adequate facilities. This Chapter presents the guidelines for the development 
and design of bikeways and the procedures for the processing of a bikeway 
construction project after the Planning, Programming and Budgeting phase through 
the Final Design phase. Also included are guidelines for the issuance of 
Bikeway Occupancy Permits for bikeways located within the Department's 
right-of-way. 
The development and design of bikeways within the Department's right-of-way 
and/or utilizing State or Federal funds for construction should reflect the 
criteria presented in the 1981 American Association of State Highway and 
Transportation Official's (AASHTO) "Guide for the Development of New Bicycle 
Facilities".* One important factor that should be considered in the design, 
especially when attempting to utilize existing roadways and streets, is the 
safety of bicyclists, pedestrians and motorists. Safety should not be 
(.'.ompromised. 
The following represent the definition of terms frequently used throughout this 
Chapter that are applicable to the planning, design and operation of bicycle 
facilities. Additional definitions of basic terms are presented in the AASHTO 
Bicycle Guide. 
Bicycle Facilities = A general terra denoting improvements and pro­
visions made by public agencies to 
accommodate or encourage bicycling, including 
parking facilities, maps, all bikeways and 
shared roadways not specifically designated 
for bicycle use. 
Bike Lane Or Bicycle Lane a A portion of a roadway which has been desig— 
■' ■''--■"■ ■ " ■"■'— ■■■ ■ nated by striping, signing and pavement 
markings for the preferential or exclusive 
use of bicyclists. 
Bike Path Or Bicycle Path => A bikeway physically separated from motorized 
vehicular traffic by an open space or barrier 
and either within the highway right-of-way or 
within an independent right-of-way. 
Shared Roadway = Any roadway upon which a bicycle lane is not 
specifically designated but which may be 
legally used by bicycles. Signs only are 
installed along shared roadways. 
"Hereinafter referred to as the AASHTO Bicycle Guide. 
I 
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1 Bike Lent 
1 Parking Lane ^ - © " M i n . mg 
8 -0 " To 10-0" 
Bike Lann 
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Parking Lane,— 
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4 - 0 " Min. 4 - 0 " Min. 
Motor Vehicle Lanes 
Bike Lane 
5 - 0 Min. 
Bike Lane 
5 - 0 " Min. 
CURSED STREET WITHOUT PARKING 
Shoulder 
T 
Motor Vehicle Lanes 
Bike Lane 
4 - 0 " Min. 
Bike Lane 
4 ' - 0 " Min. 
Shoulder 
STREET OR HIGHWAY WITHOUT CURB OR GUTTER 
FIGURE 2 . . I6 . I 




PEDESTRIAN CROSSING J 
4'-0" Min. 
Optional dashed stripe. 
Not rtcomm*nd«d where 
along r lghf-turn-only 
Ian* or double turn 
lanes ixJ i t . 
3Kl f space is avdllabls. 
Ofhtrwiat, aH dt l in«f lon 









# i f Space It 
Available 
4 - 0 Min. 
Typical Path Of 
Through Bicyclist 








L K . 
OPTIONAL DOUBLE 
RtGHT-TURN-ONLY LANE 







# If Space Is 
Available 
4 - 0 " Min. 
Typical Path Of 
Through Bicyclist 
Drop bike lane str ipe 
where right turn only 
Is designated. 
RIGHT LANE BECOMES 
RIGHT-TURN-ONLY LANE 
FIGURE 2.16.2 
BIKE LANES APPROACHING MOTOR VEHICLE 
RIGHT-TURN-ONLY LANES 
* ■ - . 
ROADWAY 
D-4332A 
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Date Kk/j/nhgT 7.ft ? a ^ p 
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FROM- frup Cc&aalbcfl. £mjte£jz 
Reference is made to Form D-4332 dated 
Section Traffic Route 
B orough 
between segments/offsets 
.for State Route Sc tg l 
.City 
_Township_ 
involving a length of. -V .T, -5cT miles. 
The following type of pavement construction is approved: 
4 ( ' 3,tb«unotii> Conceit So**. Co*r*e. 
fa" ?/o."i Ceflient C o n c r e t e H v e m e n f c 
Recommended By:. -frvrV? 
Pavement Management Engineer 
Copy To: 
Bureau of Maintenance and Operations Design year APT ( .565" Q ? o ^ 




RIGID PAVEMENT Design tt\ 
Design CBR 
Total 18-kip ESAL applications (rigid) ; 
Design Modulus of Rupture (SJ 
Required Slab Thickness , 




Design Freezing Index Maximum Frost Penetration 
Total 18-kip ESAL applications (flexible) 
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* i\ <m 








Total Adjusted CN 
'Adjusted SN = SN + [(Frost Factor - Total Depth) x 0.10] 
When planning all new construction, overlays and resurfacing, work, use the guidelines in 
Table 5.4 to determine the appropriate SRL designation for the coarse aggregate used in 
bituminous wearing course or the fine aggregate in FJ-1 wearing course. Determine the SRL 
designation by the anticipated initial ADT on new facilities or the current ADT for resurfacing. 
Exceptions to this may be made on a project-by-project basis. In these cases, use an SRL 
designation one step higher than that required by ADT. When increasing the SRL designation, 
make note of this, with explanation, on Form D-4332 
Whenever a bituminous wearing course will be used, the SRL designation shall be 
indicated on pavement design approval forms, on typical sections and in the contract proposal. 
A contractor is given the option of providing an aggregate with that SRL or better or an 
equivalent blend of aggregates. No SRI* designation is required for leveling courses or 
shoulders. 
Table 5.4 SRL Criteria 
Initial or Current Two-Way ADT* SRL Designation 
Above 20,000 E 
5,001 - 20;000 H; Blend of E and M; 
Blend of E and G 
3,001 - 5,000 G; Blend of H and M; 
Blend of E and L 
1,001 -3,000 M; Blend of H and L; 
Blend of G and L; 
Blend of E and L; 
0-1.000 h 
•When ell traffic for an SR travels in one direction, divide Ihc ADT values shown above 
by 2 to determine (he required SRL 
5.7 HEAVY-DUTY BITUMINOUS PAVING COURSES 
PennDOT has experienced some performance problems with its bituminous pavements, 
primarily on heavily trafficked routes. The primary problem noted has been near-surface rutting. 
Across.the State, a number of PennDOT projects either rutted early or started showing rutting 
where no rutting problem existed previously. Some of these projects rutted severely (i.e., 1.5 in. 
or more) while still under construction. 
Such rutting problems have been attributed to a number of factors, including: marginal 
mix designs, channelized traffic, increased number and weight of trucks, and unusually high 
temperatures. In an effort to account for these factors, PennDOT developed the heavy-duty ID 
wearing, binder and bituminous concrete base course (BCBC) mixes. These mixes have 
tightened the mix design requirements in an attempt to reduce the probability of a marginal mix 
design. 
5-6 










































































* Or lean concrete 
Maximum Depths Rigid Pavement: Slab 20" 
Aggregate/Cement* 6" 
Subbase 12" 
8.12 CONTINUOUSLY REINFORCED CEMENT CONCRETE 
The structural design of continuously reinforced cement concrete pavement (CRC) 
should be performed according to the 1993 AASHTO Guide for Design of Pavement Structures 
using DARWin. The minimum depth of CRC pavement structures is presented in Table 8.3. 
The base course must be extended 3 ft beyond each pavement edge, the same as for conventional 
rigid pavement. CRC pavements should only be used in special cases. For assistance in 
determining when to use CRC pavement, contact the Pavement Design & Analysis Section. 
Since details and specifications for construction of CRC pavements are deleted from both 
Publication 72, Standards for Roadwav Construction, and Publication 408, Specifications, the 
use of CRC pavements requires that special provisions are included in the contract document. 
CRC can only be used with the approval of the Chief Engineer. 
8 - 6 
Table 9.3 
Structural Coefficients for Materials in Flexible Pavements 
Pavement Component Structural Coefficient | 
Surface Course; New Construction, Reconstruction, or Overlay; 
ID-2, tD-3 (Wearing and Binder Courses) 
FB-1, FB-2 (Wearing and Binder Courses) 




Base Course; New Construction, or Reconstruction: 
Plain Cement Concrete (PCBC) 
Lean Cement Concrete (LCBC) 
Bituminous Concrete (BCBC) 
Crushed Aggregate (CABC) 
Crushed Aggregate, Type DG (CABCDG) . 
Acaregate - Bituminous (ABBC) 
Aggregate - Cement (ACBC) 









Existing Materials to be Overlaid: 
Cement Concrete (Fair condition) 
Cement Concrete (Failed) 
Cracked and Seated Cement Concrete 
Bituminous Concrete 
Cold Recycled Bituminous Concrete 
Scarified Bituminous Concrete 
Brick with Rigid Base 
Brick with Flexible Base 
Crushed Aggregate Base Course 
Crushed Aggregate Base Course, Type DG 
Miscellaneous Existing Materials 












Subbase; New Construction, Reconstruction, or Existing to be Overlaid*: 
Open Graded Subbase 
No. 2A Subbase 
Asphalt Treated Permeable Base Course (ATPBC) 
Cement Treated Permeable Base Course (CTPBC) 






See Section 10A1 for guidance regarding subbase inclusion in overlay designs 
9 - 8 
Table 9.4 


















Plain Cement Concrete 
Base Course 
Subbase 






































































N/A -Not Applicable 
** When heavy-duty mixes are required or used, they will be placed to the same 
depths as normal ID mixes. When a surface course of 3.5 in. or more is indicated, 
h will consist of wearing and binder courses. 









Bciiwood Bridge, SR 3051 
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BASE 1 BASE 2 ALTTTUPE 
AREA (SY 
SK 31)51 11+37.16 TO 20-50.00 BEFORE BRIDGE 
DESCRIPTION 0305 0003 BITUMINOUS CONCRETE BASE COURSE, 4" DEPTH 
ROADWAY 11+37.16 20*50.00 0305 0CO3 9I&S4 24.00 
RTSHOULPER 11+37.16 20*50.00 0305 0003 9l2-84 6.00 
LTSHOULPER 11+37.16 20+50.00 03050003 912-84 6,00 
2d J 4 
609 
609 
DESCRIPTION 0350 0106 SUBBASE 6~ DEITl i (NO. 2A) 
ROADWAY 11*37.16 20+30.00 0350 0106 913.34 24.00 
RTSHOULPER 11+37.16 20+50.00 03S00106 91184 I2.S0 




DESCRIPTION 04200323 BITUMINOUS WEARING COURSE. ID-2. 1 1/2" DEPTH. SRL - M 
ROADWAY 11-37.16 20+30X50 04200323 913.34 24.00 
RTSHOULPER 11+37.16 20+50.00 04200323 912-*1* 6.00 
LTSHOULDER II+J7.I6 20+30.00 04200323 912-84 6.00 
2434 
609 
DESCRIPTION 0421 0202 BITUMINOUS BINDER COURSE, ID-2.2" DEPTH 
ROADWAY 11+37.16 20+30.00 04210202 912.84 24.00 
RTSHOULDER 11+37.16 20*50.00 04210202 912.84 6.00 
LTSHOULDER 11+37.16 20+50-00 04210202 912.84 6.00 
2434 
23+OS.CO TO 34+16.59 AFTER BRIDGE 
DESCRIPllPN 0305 0003 BITUMINOUS CONCRETE BASE COURSE. 4" DEPTH 
ROADWAY 28*05.00 34+1659 0305 0003 611-59 24.00 
RTSHOULDER 28*05.00 34+16.59 03050003 611-39 6.00 




DESCRIPTION O3SO0I06 $UBBASE6" DEPTH (NO. 2A) 
ROADWAY 28+05.00 34+1659 0350 0106 611.59 24.00 
RTSHOULDER 28+03.00 34+16.59 0350 01O6 611.59 1230 




DESCRIPTION 04200323 BITUMINOUS WEARING COURSE.ID-2. I 1/2"DEPTH.SRL-M 
ROADWAY 28*05.00 34*1659 04200323 611-59 24.00 
RTSHOULDER 28*05.00 34+1659 0420 0323 6 l l 5 9 6.00 
LTSHOULDER 28+05.00 34.1659 04200323 611.39 6.00 
1631 
i'RQJRT Bcizwoad BriJije. SR 3051 

















BASE A L T I T U D E 
TRAPIZOIDAL 
AREA 




DESCRIPTION 0421 0202 BITUMINOUS BINDER COURSE. 1D-2.2" DEPTH 
ROADWAY 23-05.00 34+1659 04210202 61149 24.00 
RT SHOULDER 23-05.00 34-16.59 04210202 61149 6.00 










BeuwOQd Bridge. SR 3051 








11+37.16 TO STA 20*50.00 
BITUMINOUS CONCRETE BASE COURSE, j ' - DEPTH SUBTOTAL 
SR3051 
TOTAL 
( 912.34 X 24.00 ) 
( 912.84 X 6.00 ) 
( 912-84 X 6.00 ) 







912.84 X 24.00 ) 
912.84 X 12.50 ) 
912.84 X 16.50 ) 


































STA 28+05.00 TO STA 34+16.59 


















































Beu*mod Bridge, SR 3051 
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4 dC 4.0 
25 2.0 
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PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
BETZWOOD BRIDGE AND.ROADWAY RECONSTRUCTION 
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Formula "C* ReciuiieQ a 
Seeding Rated 1.10L8 
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BHP ENGINEERING CONSULTANTS 
BY JSB DATE IS-May-Ol BETZWOOD BRIDGE. SR 3051 
C K D D A T E Drainage Arc: 
C inl^ T (S Sta 15+50.00 IX f[ LT. SR 1051 






i / Inlet Capacity / Swale Capacity 
mi 2 (From Plans) 





















JOB NO. 3051 
0.90 - 10627.2 
0.90 - 5313.6 






in/hr (DM-2. Figure 2.10.4.2(e)) 
Q 10 CIA -
Q by-pass 
Q total 
0-003 ft 3 /s 
6.000 ft 3 /s 
0.003 I ft 3 /s 
I Nl.FT CAPACITY 
Sw -"" 5.90 % 
S - 6.40;% 
Q - 2.000 . f 1 3 /s 
Q cJiff - 0.000 ft 3 /s 














■ 0.00 ft 
' 6.00 ft 
C inlci fS Sta 28+13 18 ft LT. SR 3051 
























in/hr (DM-2. Figure 2.10.4.2(e)) 
Q 10 CIA -
Q by-pass ■ 
Q toial 
0.003 ft 3 /s 
(LfiOJl ' ft 3 /s 
0.003 I ft 3 /s 
INLET CAPACITY 
SW - 2.00 % 
S ^ 5.38 % 
Q ■".0.400'ft 3 /s 
Q diff - 0.000 ft 3 /s 









(HEC-22. Chan I) 
n - 56.01 si 
SX - ■' 2.00 % 
TS - ' 0.00 ; ft 
ft 3 /s OK W ! 6.00 ; ft 
GU8-305HSR305I InletCalcs.xls 
BHP ENGINEERING CONSULTANTS 
BY JSB DATE 15-May-OI 
CKD DATE 
BETZWODD BRIDGE, SR 3051 
Drainage Area / Inlet Capacity / Swale Capacity Calculations 
SHEET OF 
JOB NO. 3051 
C inlet <d> Sla 28+8I 1X ft LT. SR 3051 . _ 


























W'ul C 3629 / 4032 0-90 
Tc #1 5 minutes 
110 - _ 6 in'hr (DM-2. Figure 2.10.4.2(e)) 
Q 10 CIA = ^0.001 B ft 3 Is 
Q by-pass - 0.000' ft 3 /s 
Q total - | 0.001 | ft 3 /s 
[>n FT CAPACITY 
SW - 2.00 ,% 
S * 5.38 % 
Q - , 0-400 ft 3 /s 
Q diff - 0.000 ft 3 Is 
(DM-2. Table 2.10.5.2) SWAl.P. CAPACITY (HEC-22, Chan 1) 
S - 0.0S4 in/in n - 0,015 
T - . ^ 0 0 . ft SX - 2.00 % 
Q - Qw+Qs TJ O 0.00 ft 
Q - 0.54O ft 3 /s OK W - :, 6.00 ft 
G?JWQ5l\SR3C51 InWCaksjds 
2.10.27 
(a) City streets. 
{b) Longitudinal and side drains and slope pipes for all highway 
systems. 
2. The following design frequency shall be used for culvert cross 
drains and any type of drainage facility in an underpass or 
depressed section of highway: 
(a) Interstate Highways 50 Year 
{b) Non-Interstate Limited 25 Year 
Access Freeways And Arterials 
(c) Collectors and Local Roads 10 Year. 
Additional criteria for the design frequency are indicated in 
Section 10.5, item 8. 
3. When a pipe is part of a storm sewer system and crosses the 
roadway, it shall be designed as a storm sewer with the same 
design storm as the remainder of the drainage system. 
4- A design storm consistent with storm sewer design should be used 
for those culvert cross drains where the drainage area is small 
and consists mainly of the roadway drainage. 
5, Greater design frequencies may be justified on individual 
projects. 
C. Storm Duration: 
1. A five (5) minute storm duration shall be used if this duration 
does not result in a maximum expected discharge that exceeds the 
capacity of a thirty (30) inch pipe. 
2. If a five (S) minute duration results in a pipe size exceeding 
thirty (30) inches, the time of concentration approach shall be 
used in determining storm duration. 
Time of concentration may be defined as the interval of time required for water 
from the most remote portion of the drainage area to reach the point in 
question. 
The time of concentration may be influenced by: 
A. The type of terrain over which the water flows. See Table 2.10.4.2 
for recommended average velocities for estimating travel time of 
overland flow. Other recognized methods such as the Kinematic Wave 
Equation (Overton and Meadow, 1976) may also be used for determining 
the overland flow travel time-
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FIGURE 2.10.4.1 
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STORM INTENSITY - DURATION " FREQUENCY 
CURVES FOR; REGION 5 
U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION SERVICE 












AlbGii Equal Aiea F» ejection 
2.10.33 
TABLE 2.10.5.2 
CAPACITY OF TYPE C INLET OR 




0 . 5 
0 . 5 
0 . 5 
0 .5 
2 . 0 
2 . 0 
2 . 0 
2 . 0 
4 . 0 
4 . 0 
4 . 0 
r4.<^ 
SWALE + 
1 2 0 
16 = 1 
24=1 
48 = 1 
12 = 1 
16 =1 









24 = 1 | 1.8 
48*1 
12 = 1 
16 = 1 
2 4 = 1 
<-48 : D> 
8 . 0 12=1 
C_a^G^ Lf—T6 * H 
8 . 0 j 2 4 M 
8 . 0 4 8 = 1 
0 .6 




2 . 4 
^ > . < r ^ 
- T. 2 
0 . 5 
+ Povemant C ro t t Slope 
+ + 100 % Ef f ic iency 
TABLE 2.10.5.3 
CAPACITY OF TYPE C INLET OR 
TYPE M INLET (MOUNTABLE CURB) 
AT SUMP CONDITION 
PAVEMENT 
CROSS SLOPE 
INLET CAPACITY (C.F.S.) A 
TYPE C 
48=1 1 2 . 0 









A Maximum allowable spread of water on pavement and 
limitation of curb height wer« conildared in determining 
the inlet capacity. 
TABLE 2.10.3.1 
ROUGHNESS COEFFICIENT " n " 
FOR MANNING'S EQUATION 
DESCRIPTION 
■It Smoafh-nai : p last ic Pipe 
& General* P l p i 
Smooth-lined Carugotad Metal Pipe 
C o r r u g a t e d p l a s f i c P i p * 
A n n u l a r C o r r u g o t e d S t « * l A n d A lum inum 
A l loy P i p * (P la in or p o l y m e r c o a t e d ) 
? ? A ' x 'A" C o r r u g a t i o n * 
3 " * l " C o r r u g o l l o n s 
5 " « l " C o r r u g a t i o n s 
6 " t 2 " C o r r u g a t i o n * 
Helical ly Cor rugo tsd Sleet And Aluminum 
Alloy P ip * (Piciln or polymar c o a t a d ) 
3 " x l " , 5 " " l " Or « " * 2 " Ccrrugot lons I 
Helically Cor rugated Sisal And Aluminum 
Alloy Plpa (Plain or polymar coated j 
2 2 / j " j l / g ' C o r r u g o l l o m 
a. Lowar Coef f i c ien t * © 
I S - Diameter 
2 4 " Olometar 
3 0 " D i t im t la r 
4 8 " Diameter 
6 0 " Olameter Or La rgs r 
b. Higher Cnof f ic ienls ^ 
Annular Or Helical ly Corrugalad Steal Or 
Aluminum Al loy Plpa Archo i Or Olher N o n -
Circular Metal Condul t (Pla ln or polymer coated) 
V l i r l f i ad Clay Plpa 
Ductile i ron Pipe 
-*■ Asphal t Pavement 
Concra t t Pavement 




Cult ivated Areas 
Oenie Bru in 
Heavy Timber (LiTTU undergrowth) 
s t r e a m s ' 
a . Some Grass And Weed* {Ut i le or no b ru th ) 
b. Oent* Growth Of Weeds 


















1 0 .012 
0..CLL3 
! " CJOiO-W-i 











Use che lower coeffielent if any one of che following conditions apply: 
a. A scorn: pipe longer than 20 diameters, which direct ly or indirectly connects to on 
inlet or manhole, located in swales adjacent to shoulders in cut areas, shoulders in cut 
areas or depressed medians. 
b . A storm pipe which i s specially designed to perform under pressure. 
Use the higher coefficient if any one of the following conditions apply: 
a. A storm pipe which d i rec t ly or indirectly connects to an inlet or manhole located in 
highway pavement sectiens or adjacent to curb or cencrete median barr ier . 
b . A storm pipe which is shorter than 20 diameters long. 
c . A storm pipe which is partly lined helically corrugated metal pipe. 
In considering each factor mare c r i t i c a l , judgement i s necessary i f i t is kept in mind thac 
any condition that causes turbulence and retards flow results in a greater value of "n". 
Outlet velocity for bituminous paved invert shall be determined based on a 252 reduction in 
Manning's roughness coefficient, "n". 
.;. 
«*< 
- 0.56 c 1.67 - 0 5 T2.67 






















n= 0.016; Sx=0.03 
S=a04 j T = 6 FT 
FIND: 
O =2.4 FT3 /S 
































I) For V-Shape, use the nomograph with 0 .006-
s*-s ja ifl/tSrf4..a-2) 
0.004 -
2) To determine dischorga in gutter with 
composite cross slopes, find Q s using 
Ta ood Sx- Then, use CHART 4 to 
find Ea . The total dischorge is 
Q z Q s / 0 - E o ) , and G „ = Q - Q s . 
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R. Harris, Inc. *w_m3k&Sd^-%£i^^***L-„ 
COMPUTED OY _ _ _ J~^r*- - _ _ _ - CHECKED 8Y 
SHEET HO. _ 
. . . . - { . . . .O f . . . / . 
J O D N 0 . . . 5 i 5 ^ . i 
slmguL „ DATC . 
Typ* C lA te f <£>> S T A ^ B ^ r S , iQ-fi- g T 
«*> lfil*T" (XS) 2ft-* >^  U " 
^ 
■Z.VT 
S> - .cos 
Since. mWA^(2) STft 2S1-13- hoJjfi- *■**<- ^ *^«s f r - T \ = O S o f aM JU_ 
-H< PtfishrruJm I*'?*- $/•&■ ar- lb" if> A.d*4u&*k fir 
Gj$ llz. tjkfe and Su&kfnS. 
T.2-'o.S.J 1v^2-
G i l . A3 
• 
2.10.-11 
Iniot graces shall be cast icon or structural steel and shalL conform to the 
dimensional requirements to insure proper installation {3'-ll 3/4" x 2'-2 1/2")* 
as shown on the Standard Drawings. i\ bicycle-safe grate shall be installed in 
areas where bicycle traffic is anticipated, such as curbed roadways in urban 
areas or for roadways specifically established and signed as bikeways or having 
bike lanes. The Federal Highway Administration's Hydraulic Circular No. 12 
contains additional information on the design of pavement drainage and 
bicycle-safe grates. 
7. Storm Pipes: 
To facilitate the solution of Manning's equation as applied to storm pipes, 
charts are presented in "Design Charts for Open-Channel Flow" prepared by the 
U.S. Department of Commerce, which permit a direct determination of the capacity 
of circular pipes. This method of utilizing the capacity charts to size storm 
pipes is based on a gravity or non-pressure flow concept, which shall generally 
by adopted for design on the Department's projects. In areas of an extreme flat 
grade, where a realistic size cannot be attained by means of the usual gravity 
flow design, a special design based on a pressure flow concept may be considered 
for sizing the storm pipes. 
Ail design shall be based on a 50-year service life and shall be supported by an 
analysis or worst-case conditions. The minimum diameter of storm pipe shall be 
eightGen (13) inches for circular pipe (or equivalent size pipe arch), except 
pipes under a 25-foot or greater fill shall not be less than twenty four (24) 
inches. Storm pipes shall be provided in 3-inch increments up to the 36-inch 
diameter size and 6-inch increments for those exceeding 36-inch diameter size. 
Abrupt changes in direction or slope of pipe shall be avoided. Where such 
abrupt changes are required, an inlet or manhole shall be placed at the point of 
change. The minimum slope in a pipe shall not be less than 0.35%. Storm pipes 
shall be placed on the most economical slope and at the most economical depth. 
Frederic R. Harris Inc. 5UBJECT -^-£X^J&Q&32-J?/£jI26a£-A5„3j£>im SHEETNO. I OF £. 
COMPUTE BY „ _ _ ^ , ^ J 5 > _ _ . CHECKED 8V . . . . DATE SllUf/g/ 
O k o 5 - ? o r ) i ..TYffT d. J ^ L C " 
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fiftw? /SHoo TO 22-+o 7 (lE-pr^ - V o l ' 
Horn ZoHz. T£> £Z-reo CUTPT) - 14Z' 
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2.12.04 
Rev. 2/32 TABLE 2. 12. I. 
CLEAR ZONE WIDTH 

















































3: 1 4: 1 5: 1 6: I FLATTER 
FILL SECTION 
8: i OR 
3:1 4:1 5s 1 6: 1 FLAHSR 
The clear zone width is established at 1.0 feet or l ' -6 " beycra-
the face of the curb in urban areas. 
10 10 10 10 10 
11 II II II II 
12 12 12 12 12 
14 14 14 14 14 
15 15 15 15 15 
1! II I I I I f l 
12 12 13 13 13 
13 13 "14 14 14 
15 15 16 16 16 
16 16 17 17 17 
I I 12 12 12 12 
13 14 14 14 14 
14 15 15 16 16 
16 16 17 1-8 18 
16 18 19 20 20 
12 12 13 14 14 
12 14 -.. 14 16 16 
14 16 16 18 18 
16 18 20 22 22 
18 20 22 24 24 
14 16 16 16 16 
15 18 18 18 18 
16 20 22 22 22 
18 22 24 25 26 
20 24 26 27 28 
16 18 18 18 19 
18 20 20 20 22 
20 22 22 22 24 
22 24 24 26 28 
24 23 30 30 30 
* 12 II 10 10 
13 12 II i 
* 14 1.4 12 12 
* 17 16 14 14 
* 18 16 17 16 
* 14 13 • 12 !2 
* 16 14 '\2 12 
* 18 16 14 M 
* 22 19 17 16 
* 24 21 19 18 
* IS 15 14 13 
» 17 16 15 14 
* 18 17 16 15 
* 22 20 18 16 
* 24 22 20 \i 
* 18 . 16 15 14 
* 20 18 17 16 
* 24 22 20 18 
* 28 26 24 22 
» 30 2Z 26 24 
» 22 20 18 16 
* 26 24 20 18 
* 30 28 24 22 
* 30 30 28 26 
» 30 30 30 28 
» 30 26 24 20 
* 30 28 24 22 
• * 30 30 28 24 
* * 30 30 30 28 
* 30 30 30 30 
* When the f i l l slope is steeper than 3 :1 , see Table 2.12.5 for barrier requirements. 
3 : l slope is traversable but not recoverable. If the required clear zone width 
is not available within the roadway slope limits due ro a non^recoverable slope, 
the recovery QCGQ may be provided beyond the roe of slope. See Figure 2.12.I. 
TABLE 2. 12.2 
HORIZONTAL CURVE ADJUSTMENTS 
Kcz I CURVE CORRECTION FACTOR) 
2.12 
CZC = (Le)(K„) 
WHEREi CZC - CLEAR ZONE WtDTH ON OUTSIDE OF 
CURVATURE, FT. 
Lc - CLEAR ZONE WIDTH, FT. 
TABLE 2.12.I 
Ka = CURVE CORRECTION FACTOR 
NOTEi A CLEAR ZONE CORRECTION FACTOR IS APPLIED TO THE 
OUTSIDE OF CURVES ONLY. CURVES FLATTER THAN 2.0* 
OR CURVES WITH-A DESIGN SPEED LESS THAN 40 MPH 
DO NOT REHUIR6 AN ADJUSTED CLEAR ZONE WIDTH. 
TABLE 2. 12,5 







(S = a , t b | ) 
m« i 
2 i 1 
2'/* • 1 
3 i 1 OR 
I FLATTER 
EMBANKMENT HEIGHTS (W IN FEET 
AVERAGE OAILY TRAFFIC <ADT) 
>5000 
4 . 0 
8 , 0 
12.0 
751-5000 











GUIDE RAIL NOT REOUIRED 
-'., 
TABL.E 2. 12,? 
FLARE RATES FOR BARRIER RESIGN-







MAXIMUM FLARE RATES 
[CONCRETE BARRIER 
r 201 i 
[ n * i 
14 t 1 
40 J 1 1 « 1 
30 1 8 ' ' 
GUIDE RAIL 
15 : I 
\Z i. 1 
11 * 1 
9 * I 
7 t \ 
NOTE 2 
THE REQUIRED LENGTH Of BARRtER AND FLARE RATE FOR £ACH 
LOCATION WILL BE DETERMINED BY THE DESIGNER AND WILL 
BE SHOWN ON THE TABULATION SHEETS AND REMARKS COLUM_N. 
2. 12.23 
Rev. ?/0;> 
TABLE 2 . 1 2 , 8 
DESIGN PARAMETERS FOR 











DESIGN TRAFFIC VOLUME (AOT) 
















160 | 180 
801-2000 


























*L R = RUNOUT LENGTH ( IN F6ET) 
"" * t 
EARTHWORK 
Frederic R. Harris, Inc. suoiecT JG3^SS9k.&*4J&£--£&.&£l-^ 
COMPUTED ay =J=*5i' CHECKED BY „ _ _ „ „ „ _ 
SHEET NO. _ _ ' OF ' „ 
JOD NO. _ j f e S J 
DATE „^f/?/?/_____ 
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fi ■"■« 
yjo^^viCi. Tfte V i r t u c-c/i*&s / ^-yc^w/vr/o^ / ^ 
Icrirtu f e e <«/€£$ f/rfvt-'^-T^i* tserr *Tr*cK?& tewTW*'} 
PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
BETZWO00 BRIDGE AND ROADWAY RECONSTRUCTION 
EARTHWORK QUANTITIES • SR3051 
CONTRACT NllMlrtR 
DATE 










A P H - N O . 








































































































1 : 4 3 





































































53" 4 1 







G:\JB_305 Itongi&ianBlMSlfl EV. EAflTHWOflK.xla 
PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
BETZWOOD BRIDGE AND ROADWAY RECONSTRUCTION 
EARTHWORK QUANTITIES - SR3051 
CONTRACT N1IMIIi:.H 
DATE 05*10/01 
ROUTE NO. WUDSI 
COUNTY MOWIUCMH<Y 


































































































I 2 94.36 
5 I 103.33 


























i 1 Ji 









































































u a a o i 
G:Ua_3051\eng'.&iDfi«iu5\REV.EARTHWORK.xls 
PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
BETZWOOD BRIDGE AND ROADWAY RECONSTRUCTION 







































: C N n i A C T N ; , M 0 G R 
DATE 05/lC.fll SHEET J$ DP *> 
ROL'lENO. Sl< J05I SEC. NO. 
COUNTY MOKICOMiKY APPI- NO. 





, A SUA CI 































































































































g c ■■ 










CCMIVrtO BY JS3 m i F 




PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
BETZWOOD BRIDGE AND ROADWAY RECONSTRUCTION 
EARTHWORK QUANTITIES - SR305I 
DATE 05woi siuurr JL*PP. £. 
ROUTE NO. SRMSI SEC. HO. 7K_B 
COUNTY MiWTWWHr A i n . NO. _ 
TOWNSHIP UPPER MERjnm BOROL'GH 



























































































































































































CON THACT NUMBER 
Q !US_3J0» I toifilQmuillli03\REV.EARTHWORK.xls 
CGMlVrliUUY J30 OAT6 
CMCCKCOU' GATE 
PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
BETZWOOD BRIOGE AND ROADWAY RECONSTRUCTION 























DATE 0V20-W SHfchT 
ROirriiNQ. SICIUSI SCC.NO. 
COUNTY MONTGOWHY AI'I'L NO. 
TOWNSIM- WW.MMMias'A BOROUGH 
WBTMKPJTCN 
STANDARD 1 
c u r 










































AREA CUBIC TOTAL 



































i j * I 9709 
eoABVnlDuv . ' n o * t r 
OttC:<E9BY VAIB 







Page No. 1 
Project: 3051 Sal May 19 17:40:14 2001 
Alignment: pci-3051 
END AREA VOLUME LISTING WITH CURVE CORRECTION 
Cul Fill Cut 1.00 Fill 1.00 Cul 1.00 Fill 1.00 

























































































































































































































































































































































































































Project: 3051 Sat May 19 17:40:14 2001 
Alignment: pcl-3051 
END AREA VOLUME LISTING WITH CURVE CORRECTION 
Cul Fill Cut 1.00 Fill 1.00 Cut 1.00 Fill 1.00 
















































































































































































































































































































































































































































































Sat May 19 17:40:14 200" 
































































































































































Fill 1.00 Cut 1.00 Fill 1.00 















































































































































































































Project: 3051 Sat May 19 17:40:14 2001 
Alignment: pcl-3051 
END AREA VOLUME LISTING WITH CURVE CORRECTION 
Cut Fill Cut 1.00 Fill 1.00 Cut 1.00 Fill 1.00 

























































































































































































































































































































































































































Project: 3051 Sat May 19 17:40:14 2001 
Alignment: pcl-3051 
END AREA VOLUME LISTING WITH CURVE CORRECTION 
Cut Fill Cut 1.00 Fill 1.00 Cut 1.00 Fill 1.00 

















































































































































































































Proj eel: 3051 
Alignment: pcl-305t 
SatMayl9l/:40:l4 2001 












































































































































Cut 1.00 Fill 1.00 

















































































Pennsylvania Department of Transportation PAGE OF 
DATE: 5/24/01 
s Contract: Designer: BHP Engineering Consultants 
SR/Sec: SR3051.78B 

































































































CLEARING AND GRUBBING 
CUSS 1 EXCAVATION 
CLASS 2 EXCAVATION 
FOREIGN BORROW EXCAVATION 
BITUMINOUS CONCRETE BASE COURSE, 4 ' OEPTH 
SUBBASE 6- OEPTH INO. 2A) 
BITUMINOUS WEARING COURSE, 10-2, 1 1/2' DEPTH. SRL - M 
BITUMINOUS BINDER COURSE. ID-2.2" DEPTH 
PLAIN CEMENT CONCRETE PAVEMENT, 4" DEPTH 
18" REINFORCED CONCRETE PIPE. TYPE A, 20' - 1.5' FILL 
TYPE C INLET 
TYPE D ENDWALL 
MOBILIZATION 
INSPECTOR'S FIELD OFFICE AND INSPECTION FACILITIES. TYPE A 
G.R.E.A.T. IMPACT ATTENUATING DEVICE. G BAY. 2'-0" WlOTH 
REMOVE EXISTING GUIDE RAIL (CONTRACTOR'S PROPERTY) 
TYPE 2-SC GUIDE RAIL 
APPROACH ENO TRANSITION WITH INLET PLACEMENT 
Pennsylvania Depanmeni of Transportation PAGE OF 
DATE: 5/24/01 
Contract; Designer: BHP Engineering Consultants 
SR/Sec: SR3051.78B 















































RIGHT-OF-WAY FENCE, TYPE 1 
PIJUN CEMENT CONCRETE CURB 
SEEOING AND SOIL SUPPLEMENTS - FORMULA C 
MULCHING - STRAW 
UNFORESEEN WATER POLLUTION CONTROL 
SILT BARRIER FENCE. 30" HEIGHT 
STANDARD PAVEMENT MARKINGS. PAINT 8 BEADS, YELLOW 
STANDARD PAVEMENT MARKINGS. PAINT S BEADS. WHITE 
APPENDIX B 
MINIMUM WIDTH 
I . UINIUJU HDIH CRITERIA FOR 1IE> BRIDGES Oil HE! FACILITIES 'ALL 
FUNCTIONAL C L A S S I F I C A I I O N S I 
«h6T« o new highway Is ro be const ruc ied on o new l o c a t i o n , br idges 
s h a l l be designed for on HS-25 des ign load s t r u c i u r o l copachv w l i h 
Die minimum br idge w id th equol 10 ihe pavemani and shoulder »|d ihs for 
i l ia app l i cab le func i l ono l c l o s s l f Ica i Ion systems Ind lco ied an Poga • 
2. 1.09 for Urbon Areo Systems cr Foge 2- I- 10 for flurol Area Systems. 
I I . MINIMUM HDIH CRIIERI* FOR BRIDGES CM INTERSTATE FACILITIES 
A. BRIDGES TO REUAIH IN PLACE I Dock repo l r or deck over lay , parapet 
mod i f i ca t i ons or no br idge * o r k l . 
where on e x i s t i n g Ulchwoy Is to be rehob l I l i a i e d o r reconst ruc ted 
and no b r i dge *QI'' I S I O be per fo rmed, or an e x i s t i n g br idge deck 
is to bo repa i red o r o v e r l a i d , Uio br idge may retrain i n p lace 
•hero the design food s t r u c t u r a l capac i ty easts JlS-201 end the 
br idge poropoi aueis current stondords ( s a f e l y shopoll and the 
br ldgo w ld i h s h a l l p rov ide twelve I 121, foo l (ones and a mlnlmjo 
a l a ten l lot foo l r i g h t shoulder and a three ond a h a l f 13 1/21 
foo t l e f t shoulder. For mojor long-span b r i dges , genera l l y over 
i vo hundred 1200) feet In l eng th , o f f s e t s to ihe foes of the 
1 poropet or br idge r a i l s h a l l be a minim*** of three ond o ha l f 13 
IV2) f e e i I r o a the t rovo l I one bo Ih l e f t and r i g h t . 
B. DECK REPLACEMENT OR PARTIAL SUPERSTRUCTURE REPLACEMENT. 
me re o br idge deck Is io be rep laced , cr o p o r t i o n of ihe 
supe rs i r nc l u re Is io be rep laced , the br idge or supers i ruc iu re 
s h a l l neat the us*20 a l n l n u n i HS-25 d e s ' r o b l e i des ign load 
s t r u c t u r a l capac i ty and r.l u> 11 noel the app l i cab le br idge widths 
l i fc l lco led on Page 2- 1.03 (or Urban Aroo Systems or Page 2 . 1 . 10 
for Rura l Areo Systems, f o r mojor long-spon b r i d g e s . genera l l y 
over two hundred '2001 fee i In l eng th , o f f s e t s to the face of ins 
poropoi or br idge r o l l s h a l l he a minimum of lour H i f e e t , but not 
less than the ex i s t i ng widths. I ron the t ravel lone both l e f t ond r i g h t . 
C. RECONSTRUCTED BRIDGES I Supers i r uc iu re replocemeni or br idge 
rop ioconan i ) . 
(there the e n t i r e supers t ruc tu re Is to be rep locea, or the br idge 
Is io be rep laced , the supers t ruc tu re o r br ldgo sha l l root the 
app l i cab le br idge widths Indicated on Pago 2.I.OS f a r Urban Aroo 
Systems or Poge ?. I. 10 for Rurol Area Systems. For major long-span 
b r i d g e s , genero l l y over two hundred 120t» feet In length , o f f se ts to 
ma lace of the parapet or br idge r o l l s f q l l be a minimal of four M l 
f e e t , bu i not less Hion ihe ex i s t i ng w id th . i r on the i r o .e i la io bolh 
l o f t ond r i g h t . Design Jood s t r u c t u r a l capaci ty sna i l equal H5-25. 
I I I . UIHIUUU iflOTII CRITERIA FOR BRIDGES Oil LIMITED ACCESS FREEVAI 
iKOfMHlERSIAIEl FACILITIES 
A. BRIDGES TO REMAIN IN PLACE IDeck r e p a i r c r dock ove r l ay , poropoi 
o o d l l l c o i l o n s o r no b r i dge work) . 
tnere on e x i s t Ing highway Is lo bo reho&M l i a i e d or reconst ruc ted 
and no br idge work Is to be performed, c r . cn e x i s t i n g br idge deck 
Is to bo repa i red or o v e r l o l d , the br idge may remain In p lace 
khent if..-, design 'aad s l r u c l u r a l capac i ty mseis HS-201 ond ihs 
b r i d g e poropei meets cu r ren t stondords i s a l e t y shopslt ond ihe 
br idge w id th s h a l l provide eleven I I I I foo l lanes ond a rolnlmu* 
o( on e igh t (61 foot r i g h t shoulder and d three ond o h a l f (3 
l / 2 l f o o l l e f i shoulder. For major long-span b r i dges , genero l l y 
over two Hundred 1200) fee t In l eng th , o f f s e t s to tho foce of 'he 
parapet or br idge r a i l sha l l be a minimum of three ond h a l f I ) 
i /2 i too I ft'OB lite t rave l lane ba th l e d end r lo f t i , 
0 . DECK REPLACEMENT OS PARTIAL SUPERSTRUCTURE REPLACEMENT. 
ttisre a br idge deck Is io be rep laced , or a p o r t i o n of the 
supers t rue lure Is io be rep laced , ihe br ldgo or supers t ructure 
s h a l l noei the HS-20 minimum (KS-25 desirable) design lood 
s t r u c t u r a l capaci ty and s h a l l east the app l i cab le br idge w id th -
Ind lco ied on Page 2.1.OS for Urban Area 5yeteos or Poge 2.1.10 
FOR BRIDGES 
f o r Rural-Area System?. For major long-span b r i d g e s , gene ra l l y 
over two hundred 12001. feet In l eng th , o f fse ts , to the Tace o t ihe 
parapet or br idge r a i l s n o l l be a mm I HUB o l four I 41 ( e e l , bu i no* 
less Hton the ex i s t i ng widths, from the t ravel lone both l e f t ana r i g h t . 
C. RECONSTRUCTED BfilOCES (Supers true lure replacement or b r i dge 
replacement!. 
■here the e n t i r e supers t ruc tu re Is to t-o r ep laced , o r tho t r i a g e 
Is to be rep laced , the supers t ruc tu re or br idge s h a l l meet the 
app l i cab le br idge wldins Indicated en Page 2.1.09 f o r Urban Area 
System or Page 2. I. 10 for Rural Area Systems. For major long-span 
b r i d g e s , genera l ly over Iwo hundrea 12001 feel In l o n g t h , o f f se t ; , to 
in© face of the poropoi or br lage r o l l sna i l bg o a ln laum o l (ow* ( * i 
r e e l , but not less than ihe e x i s t i n g w id th , f r o a ihe t rave l lane ba th 
l e f t and r i g h t . Design load s t r u c i u r o l copoc l ty s h a l l equal 115-25. 
IV. UIHIUUJJ lIDTII CRITERIA FOR BRIDGES ON ARTERIAL FACILITIES 
A. BRIDCES TO REUAIH IN PLACE I Deck repa i r or deck o v e r l a y , poropei 
m d l f i c o t l o n s or no br idge work). 
■here an e x i s t i n g nighway Is to be r e h o b l l I t a i e d o r reconst ruc ted 
and no br idge work 1$ io be performed, or an e x i s t i n g b r i dge deck 
Is io be repa i red or o v e r l a i d , on e x i s t i n g br idge i ho i f l i s the 
proposed al ignment ond p r o f i l e may retrain In p lace when the 
design load s t r u c i u r o l copochy meets HS-20 and the b r i dge w i d t h 
is ecuol lo or greoter than ihe app l i cab le widths Ind lco ied In 
Tcblo I on Poge 2 . I . 1 3 . 
B. OECK REPLACEMENT OR PJf l f lA l SUPERSTRUCTURE REPLACEMENT. 
titers a br idge deck Is to be rep lacod , or a p o r t i o n of ihe 
supers t ructure Is to M rep laced , the br idge or supers t ruc tu re 
sha l l mo i Hie HS-20 ralnlnun I HS-25 des i rab le ! design load -
s t r u c t u r e : copoc l ty and Ihe mlrilnum t r Idge w id th e h o l l equal o r : 
exceed the cop l (cob le wldihs Ind lco ied In ToPle 2 on Page 2. | . | J , 
C. RECOMSIRUCILU BRIDGES ISupers l ruc iu re rep ( a c t u m o r br idge 
rcplocemem). 
■here tho e n t i r e supers i ruc iu re Is to be rep laced , or the br idge 
is io be rep laced , ihe supers i ruc iu re or brIdoe s h a l l nuei ihe 
opp i l cob le br idge widths Indicated on Poge 2.I.OB for Urbon Area 
Systems or Poge 2.1.10 for Rural Area Systems. Design load 
s t r u c t u r a l copac l i y s h a l l equal HS-25. 
V. MINIMUM riDTII CRITERIA FOR BRIDCES UN COLLECTOR AlO LOCAL ROAD 
FACILITIES 
A. BRIDGES TO REUAIH |H PLACE (Dock r e p a i r or deck o v e r l a y , poropei 
M d l l I c o i l o n s or no br idge work) . 
■hare on o x l s t l n g hlghwoy Is to be r e h o b l l l l f l i e d cr r econs i ruc ied 
ond no br ldgo work Is to be performed, or on e x i s t i n g br idge deck 
is to be repo i rod or o v e r l o l d , on e x i s t i n g br idge mot M i s 
the proposed ol lgnmoni and p r o f l l o cay r e j o i n In p lace %tisn tho 
design lood s t r u c t u r a l copoc l ty meets IIS-15 and ihe b r i dge w id th 
Is equal to or g rea te r ihon Die app l i cab le widths Ind ica ted In 
Toble 3 on Page 2 . I. 13. 
B. DECK REPLACEMENT DR PARTIAL SUPERSTRUCTURE REPLACEUEHT. 
■hero a br idge dock Is to be rep laced , or a p o r t i o n of the 
supers t ructure Is to be rep loced , lite br idge or supers t ruc tu re 
s h a l l maet the IIS-IS mlnlnuo I HS-20 des i rab le ! des ign load 
s i r u c t u r o l copocl ty ond the mlnlsum br idge w id th s h a l l equal o r 
exceed the opp i l cob le widths Indicated In l o b l e 4 on Page 2 .1 .13. 
C RECONSTRUCTED BRI0C6S ISupers l ruc iu re reploc&ff-ini or b r i dge 
rep loce i fon i l . 
■here ihe e m Ire supers i r u c i u r e Is to be rep loced , or the br idge 
Is io bs rep loced , the supers t ructure or br idge sha l l meet ihe 
app l i cab le br idge widths Ind lco ied In Table 5 on Poge 2 .1 .13. 
Design load s t r u c i u r o l copoc l ty sha l l equal HS-25. 
MINIMUM WIDTH CRITERIA FOR BRIDGES (CONTINUED) 







. . . 
. . . 
. . . 
TRAFFIC IQJ 
DHV 
. . . 
. . . 
101 Tt> 200 
201 TO 400 
Over 400 
TABLE I 
BRIDGES TO REUAIN f.'l PLACE 
(DOCK Repair Or DOCK o v e r l a y , Poroper 
Mod i f i ca t i ons Or Ho Br idge HorKI 
UIHIUW BRIDGE VIOTHS l b ) 
2 8 ' - 0 ' 
2 6 ' - 0 " 
3 0 ' - 0 • 
30' - 0 " 










DEW REFLACEUEIJT OH PARTIAL 
SUPERSTRUCTURE REPLACEMENT 
UlHfUUM flRIDGE WIDTHS |'e» 
3 t r -0 " 
30 ' -0" 
32'-0" 






HS-20 H l n . t 
HS-20 M I n . * 
HS-20 M i n . t 
HS-20 Mln, • 
1 •HS-25 D e s i r a b l e 
MINIMUM WIDTH CRITERIA FOR BRIDGES ON COLLECTOR AND LOCAL 
TRAFFIC VOLUyES 




. . . 
. . . 
. . . 
TRAFFIC I a) 
OHV 
. . . 
— 
101 To 200 
201 To 400 
Over 400 
TABLE 3 
BRIDGES TO REMAIN [H PLACE 
IflecK Repair Or Decfc Overloy, Poropei 
Uoalficaifpns Or do Br!dga KwKI 
UINIUUU BRIDGE VIOTHS lb) 















DECK ffiPLACeUENr OR PARTIAL 
SUPERSTRUCTURE REPLACEt&fT 
UINIUUU BRIDGE KIDTHS 1 c) 
24' - 0 " | <JJ 
, 26 ' -0 " 
2f l ' -0- | f) 
30'-OaTtl 
34 ' - 0 - l f l 
DE5IGH LOAD 
STRUCTURAL 
CAPAC1 TY( C) 
HS-15 Uln. t 
HS-15 Uln. t 
HS-IS Uln . " 
HS-15 UIn.T 




( S u p e r f l f r u c i L r d Replacement 
Or Br ldga Roplodunanil 
UIHIMUU BRIDGE *IDTHS 
IgJ ifil 
24*'0"( 1) 
2f i ' -0" 
28*-0" 











GENERAL TABLE NOTES 
Daslon hourly voiuad i OHVJ twenty 120) ysors In me future. For a currant 
avwoab do l ly i r o f f l c (ADTI over* 400, o pro/acted twenty (201 yaor •lesion 
hourly VOIUTO IDHY1 eholI ba used. 
Brldoe width between c i r w or r o l l s , whichever is loss , Is to ba o i looar 
tha saw os the approach pave/rent v la ih . 
<:. ■--. exist ing widths ore greater than ihs values indicated, lha oxlaifng 
width ehal i be c-ouoied as a minium, ifldrhs greater ihon iho ainlium values 
Indicated shol i be provided whenever Increased widening w i n nor require 
addlno o l ine of girders. "hen special conditions warrant, such og two-way 
t r a f f i c dperotlona /or future rahab I( I tot lon (repair or overlay) , 
coosloordtion *hcuia bo given IO Incr#osod widths *Wch do require 
addi t ional girders. 
For Local Road f a c u l t i e s not on any Federal o ld systeta irhh a current 
average da l l y t r a f f i c UDT) o f 250 and lose, the minimum bridge widths nay 
be two 12' feoi leas than me values inOicorea. In no cose snai l the 
bridge wjdin be less than the approach pavenMnt width. 
1*1 For design Averoge Dolly Truck Traff ic (AOTT) of f ive hundred (500i or 
rare, uae HS-20. 
I f l For design speeds less than SO UPH, the mlnlmim brld^a widtha t u y be 
iv.o (2) reel lesa than the va'uae indicated. 
(g) For replaced brfdfjas on new ollgnmant, i n * minioum bridge width shal l eqtiai 
the opproach paverreni width plus tne approach shoulder wld in. 
(h) Far bridges cvar ana hundred l 100) feat in lengih, in* mlnfnum bridge 
wTdih ruy equal the exist ing or proposed approach pave/teni wldth> bhlchaver 
Is Qreoier, plus three I 3l foot shoulders each side kfton t r a f f i c DHV Is 
greater than 200. 
( f t for Local Rood f a c i l i t i e s not en any Fadsrol aid system wi th a current 
avoragd da l ly t ra f f i c (ADD of 250 dnd less'ond a design speed less than 
40 MF-;i, the mtniiiun br'dgs width nay bo two 12) fear leas than tna value 
Indlcatod. In no case shal l iha brldgo wldih ba less than ihs approach 
paverant wldib-
i j ) for Urban Co Mac tor f o c i i i t l e s , tne rain imim bridge wldin sna i l equal 
36'-0" and for Urban Local Rodd f o c l l l t l a S , I t Shall equal 32'-0 ' ' . In no 
case shal l tn* bridge width ag lass than lha approach pavement width plus 
the epgroesh shiMiidar vjdth. 
j . R e v 12 - 94 
(x) Heat-generating utilities or high-voltage electric cables shall not be installed in bridge 
decks or sidewalks unless a minimum of 3 inches of concrete cover is provided and 
adequately reinforced against thermal stresses. 
(y) On structures over streams, no portion of the utility installation shall be within the 
provided waterway unless written approval of the Pennsylvania Department of 
Environmental Resources is obtained by the utility. 
I 
3.8-2 Railroads 
(a) Clearance of track where railroads arc overpassed by a highway structure is covered in 
Design Manual. Part 1. Chapter 5, Section 12. J ■ 
(b) Structures carrying railroad tracks shall be designed according to AREA specifications and 
the modifications adopted by the railroad system involved. 
(c) The minimum horizontal clearance, specified and provided, from the centerlinc of the 
track shall be 12 feet 6 inches to the face of an abutment or a pier and shall be shown on 
the drawings. If the track and abutment or piers are skewed relative to each other, 
horizontal clearances to the extremities of the structure shall also be shown. If the track 
is on a curve within 80 feet of the crossing, additional horizontal clearance is required to 
compensate for the curve (refer to AREA, Volume 2, Chapter 28). An 18-foot maximum 
lateral clearance from the centerline of the adjoining track shall be provided for of f-track 
equipment on one side if required by the operating railroad or ordered by the Public 
Utility Commission (PUC). If a railroad requests clearance in excess of the above, 
complete justification of this request shall be provided. The agreement on the lateral and 
vertical clearances shall be reached with the operating railroad, or the determination from 
the PUC shall be secured prior to submitting for TS&L approval. 
(d) The minimum vertical clearance over the top of the rail shall be 22 feet 6 inches (23 feet 
6 inches for an electrified railroad) and shall be shown for each track on the drawings. 
If the track and abutments or piers arc skewed relative to each other, vertical clearances 
to the extremities of the structure should also be shown.v Approval for any exception to 
the above clearance over railroad tracks shall be secured from the operating railroad 
company or the PUC prior to submitting for TS&L approval. 
A 3 -89 I; 
R e v 1 2 - 94 
(c) To provide for a drainage ditch parallel to a track, the elevation of the top of footings 
adjacent to track shall be at least 3 feet 6 inches below the elevation of the top of rail, 
unless rock is encountered. 
(f) The edge of footing shall be at least 7 feet from the centerline of an adjacent track-
(g) When piers are within 25 feet of the centerline of tracks, preference should be given to 
solid wall piers or hammerhead piers. If pier bents are used within 25 feet of the 
centerline of tracks, columns shall be protected by crash walls at least 2 feet thick, which 
shall extend 6 feet above the top of rail and beyond the outside face of outside columns. 
The crash wall shall rest upon the column footings, shall be flush with the face of columns 
adjacent to traffic, and shall connect all columns in a pier bent. A minimum 
reinforcement consisting of horizontal bars of No. 6 at 12 inches each face, and vertical 
stirrups of No. 4 at 12 Inches, is recommended. Only 50 percent of the effect of shrinkage 
and temperature in the design of pier bents whose columns are founded on individual 
footings shall be considered. Crash walls shall also be provided in front of prefabricated 
walls meeting the same requirements as above. 
.1) 
(h) Bridge scuppers shall not drain onto railroad tracks. Provision shall be made to direct 
surface water from the bridge area into an adequate drainage facility along the railroad 
track, in which case drainage approval by the railroad company is required prior to 
submission of final plans. 
(i) Safety provisions required during excavation In the vicinity of railroad tracks and 
substructures shall be in accordance with the Special Provision "Maintenance and 
Protection of Railroad Traff ic" . t, 
(j) Sheet piling used during excavatiou for protection of railroad tracks and substructure shall 
be designed according to AREA specifications and shall be subject to approval by the 
railroad company. The use of column footings shall be evaluated in lieu of sheet piling 
and deep foundation. • ' 
• 
(k) Complete details of temporary track(s) or a temporary railroad bridge to be constructed 
by the Department's contractor shall be shown on the design drawings. Applicable railroad 
design standards or design drawings shall be referred,to or duplicated on the design 
i 
drawings. , r 
A 3 -90 
0,60 
0,30 










. ' - . - . , : : „ , ; - ■ 
Simple Plate Girders 
— ■ Simple Box Girders 
Continuous Plate Girders 
— • — Continuous Bo* Girders 
30.0 70.0 30.0 40.0 50.0 60.0 
span(ra) 
Simply and Continuously Supported Girders 
90.0 . 100.0 
0,60 
0,50 
. . . 
, 0 0.40 
lbO.30 
P 





Simple Plate Girders 
" - - Simple Composite Plate Girders 
Simple Box Girders 
-— —Simple Composite Box Girders 
30.0 40.0 50.0 
span (m) 
60,0 70.0 80.0 
FIGURE 54.16 Comparison between composite and noncomposite plate girders. 
Chen, Wai-Fah, and Duan, Lian, Bridge Engineering Handbook, (page 54-20,21) 
*^ -r 
BEAM DESIGN 







g I 'V 
55 t * 
G»Al£ 
^ 
^Wi-Uvse W , TaUe M X T T , T ^ - 1 
fttv. 
fc ^M^Mtru-u,' ,0>A . ^.4.21,11, - i t tdre 
.wns. ($ffc (*Jf ( ^ » i ^ T A - - u ^ M 
n.» (ltoH%*Ci; 
$A** / <;. ^U(^)X^Lf\(- X i & . i MA.Tl.U-i KkSVH 
»*M 
v is J v w* is.©* ? y J 




St 9VL+ ^  7 ^ A a A * J f l i W 
. . . . . . . , . :. . -^—.;..-::... .....; 
& 5 6 J ^ ^ ; ; " " "1 "HXii3'^ AKsffvo 
2= fi^f-*^** .%Vw'«f Use mulV\-Lqv^e. ^or ^crease! ^ e f y 
r ""T >=^i^ ."' 
Ii3iTlT>_%i:i.tiQ i*S) (to. WW.*) -~&M% 
" e ;=©:o- ^L ' , . ^■■" . ; . - ; ass(^1%) -jafl, 
siwJi ■* 0.4? tof s /&_ ^ 
Bi't^ou.x ktearity Surface ^ O.Jf fys/ft* 
Deck -- i & f x 4-J-. *') y / f t M / A -
*~ ^C^A.-^l.f = ^» V*. 
■A fln*.p€J- ^ ( /&>&/&3)x; ( ?, 3 7 ^ t . V _ 
S-J-. 
■ i -Q^VVA / j - ^ «A 
507HOJ-J 
'#V/ft^ =■ / ^ 3 . x X « X = J^», / ^ / j , A 
.'• Di_i - ftn*v*rb ./_ &M.rA&n# +. ftlwe I) j~$gu,fi 
^ a-7?.if */V<_, t T 
V ^ ^ v ^ 
.Du. - fw^ + /Wy^f- = jr j^-. ^  rt//t__ 
^.-„^J^U~^j4^A£~-— ■ 
' ' ' ■ : ' 
' £> &?, sVo /£*; ; ^ . - „. s ] 
& ' -
( lopgw- €-d£4j> S/^h/y Supjinr'faJ «^</ SAV-TL e^es C&JytfJJ 
U - (. M' 
^6 fc--^) 
J"?-
— •? *,3JiSif Mej 
•y k*= ft-tr* t,i (%)*^ * f f f * < ( *-r . .s\ ^  - y£, 33t 
■ * 
* * * * - / & «
a £ 
-*±C/-j**){HfeJ' -
* > , 33<"v * - * * / ' <"~- =. /. 3 2 / / , * ^ 
a-r/»jjv*^^ 
. ' i 
- <-3 
- - ; ■ ; ! 
X^— ^ _22. ^  g .^goo A- ol ;? * 
./ 
.-_..:._.J..-„:...:_=..l_37^.^-c>4 - : v ^ - - - - - y i— ~--
■0-s 35*^ 
, .... .... .._. ..'. & * £<n 39. 7 J 
x. w t . 7 ^ 
: r ir if:.- J i._.. ; _ 
j'-:-;i Jfe£&qUi.-i ' V / I 4 i ' i -H ... 
A « 
«^H»*,fc—»V — :* - 1 ^ ' , .'*%'♦' . r h J V K i 4 4 f *tf*—."*'* ;?■=.■/--,'. : : :^™'«. - t -—r. - r - -;■. 
EE^ttfc*2l-.agrrft&?B^?''.'b^ I. r.jq~L:.U.-:; :. ' \ { - - t - H 
z ?/4&*. 
7Z £ ^ " TCU£^J. ' -zi-sfrUL ~>> ' T ^ J U = 7 4 ^ , 3 ) ^ 
7o > 3 , l f Like? ) 
. — . j „•. 
,.k.L-U.~i i . . . , . • ■.' » ■ ' - . • i .! . 
..,.,.' --
'. . I* 
. . . . . — I . . — , — 
. ; . . T , ; : . 
I - . !■ ; r -
■ - - • - • - - ; ' 
T " « i ; 
:■ . — - , ■ ■ • -
rrr.i ■ 
y 
- ..-u_i • V !.. 1 -
J , 
t-'.^-v-'!-' —'.>'.,= 
Section 3 - Loads and Load Factors 
SPECIFICATIONS COMMENTARY 




















































































































































































Table 3.4.1-2 - Load Factors for Permanent Loads. y„ 
Type of Load 
OC: Comocnentand Attachments 
DO: Downdraq 
DW: Wearina Surfaces and Utilities 
EH: Horizontal Earth Pressure . : 
• Active 
• At-Rest 
•EL: Lcckcd-m Erection Stresses 
EV: Vertical Earth Pressure 
• Retaining Walls and Abutments 
• Rigid Buried Structure 
• Rigid Frames 
• Flexible Buried Structures other 
than Metal Bex Culverts 
• Flexible Metal Box Culverts 
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++*++ + ■*•* + + + * + + • + * + * + + ++++ +++ +++*++++++++•*♦+ + + 
+ + 
+ G I R D E R A N A L Y S I S + 
+ * 
4 + ♦ + + + + ♦* + ++++++++++++■*++■* ■* + ++++++ +++++++++++ 
DEAD LOADS ACTING ON GIRDER 
INPUT GIRDER SLAB 
DL1 WEIGHT WEIGHT 






0 . 0 0 0 
FL BEAK 
DL1 
0 . 0 0 0 
STRINGER 
DL1 
0 . 0 0 0 
TOTAL 
DL1 
1 . 4 9 2 
TOTAL 
DL2 
0 . 5 2 6 
NOTE: IF THE LIVE LOAD STRESS IS ZERO AT ANY SECTION THE RATING 
FACTOR IS PRINTED AS 9 9 9 . 9 9 INDICATING THAT IT IS INFINITE. 
NOTE: IF A SECTION DOES NOT MEET FLANGE OR WEB BUCKLING CRITERIA 
OF CURRENT AASHTO SPECIFICATIONS FOR LOAD FACTOR METHOD, THE 
RATING FACTORS ARE REPRINTED AS 8B8.B8. THIS INDICATES 
THAT THERE IS A POTENTIAL FATIGUE PROBLEM, 
GIRDER SECTION PROPERTIES (NON-COMPOSITE! 
SPAN 1 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
= = s s s = s 
DEPTH 
6 0 . 5 0 
6 B . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 9 . 1 3 
6 9 . 1 3 
6 9 . 1 3 
AREA 
5 8 . 8 3 
5 8 . 8 3 
5 8 . 8 3 
5 8 . 8 3 
5 8 . 8 3 
5 8 . 8 3 
5 8 . 8 3 
5 8 . 8 3 
5 8 . 8 3 
6 7 . 1 4 
6 7 . 1 4 
6 7 . 1 4 
M OF I 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
5 6 9 6 4 . 5 5 
5 6 9 6 4 . 5 5 
5 6 9 6 4 . 5 5 
C BOT 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 3 . 0 4 
3 3 . 0 4 
3 3 . 0 4 
S TOP 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 5 7 0 . 4 5 
1 5 7 8 . 4 5 
1 5 7 8 . 4 5 
S BOT 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 7 2 4 . 0 5 
1 7 2 4 . 0 5 
1 7 2 4 . 0 5 
X 
0 . 0 0 
DEPTH 
6 9 . 1 3 
AREA 
6 7 . 1 4 
M OF I 
5 6 9 6 4 . 5 5 
C BOT 
3 3 . 0 4 
S TOP 
1 5 7 8 . 4 5 
S BOT 
1 7 2 4 . 0 5 
15 .00 
30 .00 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
105 .00 
1 2 0 . 0 0 













. 1 3 
. 1 3 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 
. 5 0 












. 1 4 
. 1 4 
. 8 3 
. 8 3 
. 8 3 
, 8 3 
. 8 3 
, 8 3 
, 8 3 
. 6 3 
















. 2 9 
. 2 9 
, 2 9 
2 9 
. 2 9 
. 2 9 
, 2 9 
33 .04 
33 .04 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
1 5 7 8 . 4 5 
1 5 7 8 . 4 5 
1 2 9 1 . 3 7 
1 2 9 1 . 3 ? 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 












. 0 5 
0 5 
. 7 9 
, 7 9 
. 7 9 
, 7 9 
. 7 9 
. 7 9 
. 7 9 
. 7 9 
. 7 9 
SPAN 3 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
DEPTH 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 8 . 5 0 
6 6 . S O 
AREA 
5 6 . 6 3 
5 8 . 6 3 
5 8 . 8 3 
5 8 . 63 
5 8 . 8 3 
5 8 . 8 3 
M OF I 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
4 6 9 9 7 . 2 9 
C BOT 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
3 2 . 1 1 
S TOP 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
1 2 9 1 . 3 7 
S BOT 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
1 4 6 3 . 7 9 
GIRDER SECTION PROPERTIES {COMPOSITE. N= 6) 
EFFECTIVE SLAB WIDTH; 9 6 . 0 0 THICKNESS: 8 . 0 0 
SPAN 1 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 ' 
DEPTH 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . SO 
7 8 . 5 0 
7 8 . 5 0 
7 9 . 1 3 
7 9 . 1 3 
7 9 . 1 3 
AREA 
1 5 4 . 8 3 
1 5 4 . 8 3 
1 5 4 . 8 3 
1 5 4 . 8 3 
1 5 4 . 8 3 
1 5 4 . 6 3 
1 5 4 . 6 3 
1 5 4 . 6 3 
1 5 4 . 8 3 
1 6 3 . 1 4 
1 6 3 . 1 4 
1 6 3 . 1 4 
M OF 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 S 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 2 7 4 6 5 
1 2 7 4 6 5 
1 2 7 4 6 5 
1 
. 0 1 
. 0 1 
. 0 1 
, 0 1 
, 0 1 
. 0 1 
. 0 1 
. 0 1 
, 0 1 
. 2 9 
, 2 9 














. 3 9 
. 3 9 
. 3 9 
. 3 9 
. 3 9 
. 3 9 
. 3 9 
. 3 9 
. 3 9 
. 8 1 
, 8 1 
. 6 1 
S TOP 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 S . 7 0 
1 1 2 5 8 . 5 6 
1 1 2 5 8 . 5 6 
1 1 2 5 8 . 5 & 
S BOT 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
2 2 0 4 . 9 6 
2 2 0 4 . 9 6 
2 2 0 4 . 9 6 
S CONC 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 9 7 8 . 2 1 
5 9 7 8 . 2 1 
5 9 7 8 . 2 1 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 - 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
DEPTH 
7 9 . 1 3 
7 9 . 1 3 
7 9 - 1 3 
7 8 . 5 0 
7 8 . 6 0 
7 8 . 6 0 
7 8 . 6 0 
7 8 . 6 0 
7 8 . 6 0 
7 8 . 5 0 
7 6 . 6 0 




1 6 3 
154 
1 5 4 
1 5 4 
1 5 4 





. 1 4 
, 1 4 
. 1 4 
. 8 3 
, 8 3 
. 8 3 
8 3 
. 8 3 
. 6 3 
. 6 3 
. 6 3 
. 6 3 
M OF 
1 2 7 4 6 5 
1 2 7 4 6 5 
1 2 7 4 6 S 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
1 1 3 0 6 5 
I 
. 2 9 
. 2 9 
. 2 9 
, 0 1 
, 0 1 
. 0 1 
. 0 1 
, 0 1 
, 0 1 
. 0 1 
. 0 1 
. 0 1 
C BOT 
5 7 . 8 1 
5 7 . 8 1 
5 7 . 8 1 
5 8 . 3 9 
5 6 . 3 9 
5 6 . 3 9 
5 8 . 3 9 
5 8 . 3 9 
5 8 . 3 9 
5 8 . 3 9 
5 8 . 3 9 
5 8 . 3 9 
S TOP 
1 1 2 5 6 . 5 6 
1 1 2 5 6 . 5 6 
1 1 2 5 6 . 5 6 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
1 1 1 8 5 . 7 0 
S BOT 
2 2 0 4 . 9 6 
2 2 0 4 . 9 6 
2 2 0 4 . 9 6 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
1 9 3 6 . 3 1 
S CONC 
5 9 7 8 . 2 1 
5 9 7 8 . 2 1 
5 9 7 8 . 2 1 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 8 9 
S 6 2 2 . 8 9 
5 6 2 2 . 8 9 
5 6 2 2 . 6 9 
5 6 2 2 . 6 9 
SPAN 3 
X DEPTH AREA M OF I C BOT S TOP S BOT 
0 .00 7 8 . 6 0 154 .83 113065 .01 5 8 . 3 9 11185 .70 1936 .31 
S CONC 





















154.B3 1 1 3 0 6 5 . 0 1 
1 5 4 . 8 3 113065 .01 
1 5 4 . 8 3 113065 .01 
1 5 4 . 8 3 1 1 3 0 6 5 . 0 1 
1 5 4 . 8 3 113065 .01 
5 8 . 3 9 1 1 1 8 5 . 7 0 
5 8 . 3 9 1 1 1 8 5 . 7 0 
5 8 . 3 9 1 1 1 8 5 . 7 0 
5 8 . 3 9 1 1 1 8 5 . 7 0 
5 8 . 3 9 1 1 1 8 5 . 7 0 
1 9 3 6 . 3 1 5 6 2 2 . 8 9 
1936 .31 5 6 2 2 . 8 9 
1936 .31 5 6 2 2 . 8 9 
1 9 3 6 . 3 1 5 6 2 2 . 8 9 
1 9 3 6 . 3 1 5 6 2 2 , 8 9 
SPAN 
SI 1 AM 
======= 
GIRDER SECTION PROPERTIES (COMPOSITE, N=24] 
EFFECTIVE SLAB WIDTH; 96 .00 THICKNESS: 8 .00 
X 
0 . 0 0 
1 5 - 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
DEPTH 
7 8 . 5 0 
7 8 - 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 9 . 1 3 
7 9 . 1 3 
7 9 . 1 3 
AREA 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 9 . 1 4 
9 9 . 1 4 
9 9 . 1 4 
M OF 
8 4 4 1 7 
8 4 4 1 7 
8 4 4 1 7 
8 4 4 1 7 
8 4 4 1 7 
8 4 4 1 7 
8 4 4 1 7 
8 4 4 1 7 
8 4 4 1 7 
9 5 5 2 5 
9 5 5 2 5 
9 5 5 2 5 
I 
, 0 0 
. 0 0 
, 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 2 5 
. 2 5 
, 2 5 
C BOT 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 6 . 6 3 
4 6 - 6 3 
4 6 . 6 3 
S TOP 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 3 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
424 4 , 8 8 
4 2 4 4 . 8 8 
4 2 4 4 . 8 8 
S BOT 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
2 0 4 8 . 7 4 
2 0 4 8 . 7 4 
2 0 4 8 . 7 4 
S CONC 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 6 3 . 4 9 
2 6 8 3 . 4 9 
2 9 3 8 . 9 1 
2 9 3 8 . 9 1 
2 9 3 8 . 9 1 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 3 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
DEPTH 
7 9 . 1 3 
7 9 . 1 3 
7 9 . 1 3 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 - 5 0 
7 8 . 5 0 
DEPTH 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
AREA 
9 9 . 1 4 
9 9 . 1 4 
9 9 . 1 4 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
AREA 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
9 0 . 8 3 
M OF I 
9 S 5 2 5 . 2 5 
9 5 5 2 5 . 2 5 
9 5 5 2 5 . 2 5 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
6 4 4 1 7 . 0 0 
M OF I 
6 4 4 1 7 . 0 0 
6 4 4 1 7 . 0 0 
6 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
8 4 4 1 7 . 0 0 
6 4 4 1 7 . 0 0 
C BOT 
4 6 . 6 3 
4 6 . 6 3 
4 6 . 6 3 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
C BOT 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
4 7 . 0 4 
S TOP 
4 2 4 4 . 8 8 
4 2 4 4 . 8 6 
4 2 4 4 . 8 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 6 
3 9 3 4 . 0 B 
3 9 3 4 . 0 6 
3 9 3 4 . 0 6 
3 9 3 4 . 0 8 
3 9 3 4 . 0 B 
3 9 3 4 . 0 0 ' 
S TOP 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
3 9 3 4 . 0 8 
S BOT 
2 0 4 8 . 7 4 
2 0 4 8 . 7 4 
2 0 4 8 . 7 4 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . S O 
1 7 9 4 . 5 0 
S BOT 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
1 7 9 4 . 5 0 
S CONC 
2 9 3 8 . 9 1 
2 9 3 8 . 9 1 
2 9 3 0 . 9 1 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 - 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
2 6 8 3 . 4 9 
S CONC 
2 6 6 3 . 4 9 
2 6 B 3 . 4 9 
2 6 6 3 . 4 9 
2 6 6 3 . 4 9 
2 6 6 3 . 4 9 
2 6 8 3 . 4 9 
SPAN 
GIRDER SECTION PROPERTIES (COMPOSITE, NEGATIVE MOMENT) 
EFFECTIVE SLAB WIDTH: 9 6 . 0 0 THICKNESS: 8 .00 
X 
0 . 0 0 
1 5 . 0 0 
DEPTH 
7 8 . 5 0 
7 6 . 5 0 
AREA 
6 4 . 8 3 
6 4 . 6 3 
M OF 
5 7 0 1 4 , 
5 7 0 1 4 . 
I 
. 6 7 
. 6 7 
C BOT 
3 6 . 0 8 
3 6 . 0 6 
S TOP 
1 7 5 8 . 4 3 
1 7 S 8 . 4 3 
S BOT 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
S REINF 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 - 5 0 
7 8 . 5 0 
7 8 - 5 0 
7 8 . 5 0 
7 9 . 1 3 
7 9 . 1 3 
7 9 . 1 3 
DEPTH 
7 9 - 1 3 
7 9 . 1 3 
7 9 . 1 3 
7 8 - 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 5 0 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 6 3 
6 4 . 8 3 
7 3 . 1 4 
7 3 . 1 4 
7 3 . 1 4 
AREA 
7 3 . 1 4 
7 3 . 1 4 
7 3 . 1 4 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
5 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 
S 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 
6 6 9 5 4 
6 6 9 5 4 
6 6 9 5 4 
M OF 
6 6 9 5 1 
6 6 9 5 4 
6 6 9 5 4 
S 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 
S 7 0 1 4 
5 7 0 1 4 . 
5 7 0 1 4 . 
5 7 0 1 4 . 
. 6 7 
. 6 7 
. 6 7 
. 6 7 
. 6 7 
. 6 7 
. 6 7 
. 6 8 
. 6 8 
, 6 6 
I 
. 6 6 
. 6 8 
. 6 8 
, 6 7 
, 6 7 
. 6 7 
. 6 7 
. 6 7 
. 6 7 
. 6 7 
6 7 
6 7 
3 6 . 0 8 
3 6 . 0 8 
36 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 5 3 
3 6 . 5 3 
3 6 . 5 3 
C SOT 
3 6 . 5 3 
3 6 . 5 3 
3 6 . 5 3 
3 6 . 0 8 
36 . -08 
3 6 . 0 8 
3 6 . 0 0 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
2 0 5 4 . 1 3 
2 0 5 4 . 1 3 
2 0 5 4 . 1 3 
S TOP 
2 0 5 4 . 1 3 
2 0 5 4 . 1 3 
2 0 5 4 . 1 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 - 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 8 3 2 . 6 3 
1 8 3 2 . 6 3 
1 8 3 2 . 6 3 
S BOT 
1 8 3 2 . 6 3 
1 8 3 2 . 6 3 
1 8 3 2 . G 3 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 S 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 7 1 2 . 6 1 
1 7 1 2 . 6 1 
1 7 1 2 . 6 1 
S REINF 
1 7 1 2 . 6 1 
1 7 1 2 . 6 1 
1 7 1 2 . 6 1 
1 4 6 4 , 7 B 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
SPAN 3 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
DEPTH 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 6 0 
7 8 . 5 0 
7 8 . 5 0 
7 8 . 6 0 
AREA 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
6 4 . 8 3 
M OF 
5 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 
5 7 0 1 4 . 
5 7 0 1 4 . 
5 7 0 1 4 , 
DEFLECTIONS 
I ■ 
. 6 7 
. 6 7 
. 6 7 




3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
3 6 . 0 8 
S TOP 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 5 8 . 4 3 
1 7 S 8 . 4 3 
S BOT 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 . 3 9 
1 5 8 0 - 3 9 
1 5 8 0 - 3 9 
1 5 8 0 . 3 9 
S REINF 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
1 4 6 4 . 7 8 
SPAN 1 - LIVE LOAD IMPACT FACTOR FOR DEFLECTION: 1 .18 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
!"iTTIi^ T r v n n 
D&l 
0 . 0 0 0 
2 . 1 0 7 
3 . 9 1 2 
5 - 1 8 9 
5 . 8 0 2 
5 . 7 1 5 
4 . 9 8 6 
3 . 7 6 9 
2 . 3 1 1 
0 . 9 2 9 
0 . 0 0 0 
DL2 
0 . 0 0 0 
0 - 4 2 0 
0 . 7 0 0 
1 . 0 3 5 
1 . 1 5 9 
1 . 1 4 3 
1 . 0 0 0 
0 . 7 5 8 
0 . 4 6 5 
0 . 1 8 7 
0 . 0 0 0 
H S 2 5 
0 . 0 0 0 
0 . 5 1 4 
0 . 9 6 7 
1 - 3 1 1 
1 . 5 0 7 
1 . 5 4 7 
1 . 4 2 6 
1 . 1 6 3 
0 . 8 0 0 
0 . 3 9 3 
0 . 0 0 0 
IML 
0 . 0 0 0 
0 . 3 0 0 
0 . 5 6 7 
0 . 7 7 1 
0 . 8 9 1 
0 . 8 9 9 
0 . 8 1 5 
0 . 6 4 9 
0 . 4 3 3 
0 . 2 0 6 
0 . 0 0 0 
ML80 p - 8 2 
0 . 0 0 0 
0 - 3 7 4 
0 . 7 0 6 
0 . 9 6 0 
1 . 1 0 1 
1 . 1 2 0 
1 - 0 1 5 
0 . 8 1 0 
0 . 5 4 2 
0 . 2 5 7 
0 . 0 0 0 
0 . 0 0 0 
0 . 9 3 4 
1 . 7 5 7 
2 . 3 6 1 
2 . 7 1 9 
2 . 7 5 9 
2 . 5 2 1 
2 . 0 2 3 
1 . 3 6 4 
0 . 6 4 6 
0 . 0 0 0 
+ IMPACT 
SPAN 2 - LIVE LOAD IMPACT FACTOR FOR DEFLECTION: 1 ,18 
= s n nrass 
X 
0 .00 
1 5 . 0 0 
DEAD LOAD 
DL1 DL2 
0 .000 0 .000 
- 0 . 2 5 9 - 0 . 0 5 0 
3 0 . 0 0 - 0 . 0 0 6 0 . 0 0 5 
LIVE LOAD 
HS25 IML ML80 P-82 
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 .000 
0 . 3 0 2 0 . 1 7 8 0 . 2 2 1 0 .552 
0 . 6 1 9 0 . 3 6 8 0 -458 1 .131 
IMPACT 
45.00 0.457 0.101 0.896 0.534 0 .665 1.641 
60.00 0.092 0.190 1.08S 0.647 0.806 1.979 
7 5 
9 0 
1 0 5 
1 2 0 
1 3 5 
. 0 0 
, 0 0 
. 0 0 
. 0 0 












0 . 2 3 1 
0 . 1 7 1 
0 . 0 8 3 



































0 .54 3 
1 5 0 . 0 0 0 . 0 0 0 0 . 0 0 0 0 .000 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 
SPAN 3 - LIVE LOAD IMPACT FACTOR FOR DEFLECTION: 1 .18 
DEAD LOAD LIVE LOAD IMPACT 
X 
0 . 00 
1 5 - 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
DL1 
0 . 0 0 0 
0 . 5 2 1 
1 .372 
2 . 2 2 0 




0 . 0 9 9 
0 .264 
0-429 
0 . 5 4 6 
0 . 5 8 9 
HS25 
0 . 0 0 0 






0 . 0 0 0 
0 . 1 7 4 
0 . 3 6 2 
0 . 5 2 8 
0 . 6 4 1 
0 . 6 8 3 
HL80 
0 . 0 0 0 
0 . 2 1 7 
0 . 4 5 1 
0 . 6 5 7 
0 . 7 9 8 
0 , 8 4 9 
P-82 
0 . 0 0 0 




2 . 0 8 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
GIRDER 
' •#***« ! 
LIVE LOAD HS25 • 








8 7 . 1 
2 5 6 . 1 
2 1 6 . 2 
DL2 
3 0 . 9 
8 9 . 9 
7 6 . 4 
+ { L L + I ) 
7 6 . 4 L 
1 4 8 . 6 L 
1 4 2 . 8 L 
- ( L L + I ) 
- 7 . 1 L 
- 1 1 . 3 L 
- 2 2 . 4 L 
REACTIONS 
+ - I . F . - I . F . 
1 . 1 8 1 . 1 8 
1 . 1 8 1 . 1 8 
1 - 1 8 1 . 1 8 
MOMENTS 
+ I . F . - I . F 
1 . 1 8 1 . 1 8 
1 . 1 8 1 . 1 8 
NOTE: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD 
ARE CALCULATED BASED ON AASHTO ARTICLE 3 . 2 3 . 1 
AS INTERPRETED IN SOL 4 3 1 - 9 3 - 0 5 . 
UNFACTORED MOMENTS AND SHEARS 









1 0 5 
1 1 5 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
, 0 0 
. 0 0 
. 0 0 
DL1 
MOMENT 1 
0 . 0 
SIMULT 
1 1 3 B . 1 
SIMULT 
1 9 4 0 . 5 
SIMULT 
2 4 0 7 . 4 
SIMULT 
2 5 3 8 . 7 
SIMULT 
2 3 3 4 . 3 
SIMULT 
1 7 9 4 . 4 
SIMULT 
9 1 6 . 9 
SIMULT 
1 4 8 . 7 
SIMULT 
DL2 ♦ ( L L » I ) 
FOMENT 
0 . 0 
SHEAR 
4 0 4 . 1 
SHEAR 
6 8 9 . 9 
SHEAR 
8 5 7 . 3 
SHEAR 
9 0 6 . 3 
SHEAR 
8 3 7 . 1 
SHEAR 
6 4 9 . 4 
SHEAR 
3 4 3 . 4 
SHEAR 
7 3 . 7 
SHEAR 
MOMENT 
0 . 0 
0 . 0 
8 2 3 . 1 
5 5 . 4 
1 3 8 8 . 9 
4 7 . 2 
1 7 1 7 . 6 
3 3 . 9 
1 8 8 3 . 4 L 
1 3 . 5 
1 8 6 5 . 0 L 
- 1 6 . 4 
1664 . 3 L 
- 2 7 . 6 
1 2 9 1 . 3 L 
- 3 8 . 4 
9 4 4 . 6 
- 4 7 . 6 
- ( L L + I ) 
MOMENT 
0 . 0 S 
0 . 0 
- 9 7 . 9 L 
- 6 . 6 
- 1 9 5 . 8 L 
- 6 . 7 
- 2 9 3 - 7 L 
- 6 . 7 
- 3 9 1 . 6 L 
- 6 . 6 
- 4 8 9 . 6 L 
- 6 . 9 
- 5 8 7 . 5 L 
- 6 . 8 
- 6 8 5 . 4 L 
- 6 . 7 
- 7 1 2 . 9 L 
- 1 1 . 0 
DLl DL2 
SHEAR SHEAR 
8 7 . 1 3 0 . 9 
SIMULT MOM 
6 4 - 7 2 3 . 0 
SIMULT MOM 
4 2 - 3 1 5 . 1 
SIMULT MOM 
1 9 . 9 7 . 2 
SIMULT MOM 
- 2 - 4 - 0 . 7 
SIMULT MOM 
- 2 4 « 8 - 8 . 6 
SXMULT MOM 
- 4 7 , 2 - 1 6 . 5 
SIMULT MOM 
-69.6 - 2 4 . 3 
SIMULT MOM 
- 6 4 . S - 2 9 . 6 
SIMULT MOM 
* ( L L + I ) 
SHEAR 
7 6 . 4 L 
0 . 0 
5 5 . 4 
8 2 3 . 1 
4 7 . 2 
1 3 8 8 . 9 
3 9 . 2 
1 7 1 1 . 6 
3 1 . 5 
1 8 1 2 . 5 
2 4 . 3 
1 7 2 0 . 1 
1 7 . 0 
1 4 7 0 . 1 
1 0 . 8 
1104 . 1 
7 . 4 
7 9 2 . 6 
- ( L L H ) 
SHEAR 
- 7 . 1 L 
0 . 0 
- 8 . 9 L 
3 1 1 . 8 
- 1 4 . 0 L 
6 1 4 . 4 
- 2 1 . 4 
1 5 3 1 . 0 
- 3 0 . 4 
1 7 5 5 . S 
- 3 9 . 2 
1 7 5 9 . 9 
- 4 6 . 4 
1 5 7 3 . 2 
- 5 3 - 9 L 
5 1 5 . 2 
- 6 0 . 1 L 











. F . 
. 1 8 
. 1 9 
. 2 0 
. 2 2 
. 2 3 
2 5 
2 3 
. 2 2 
. 2 1 
120-00 - 2 9 2 . 3 - 8 0 . 9 7 8 8 . 4 
SIMULT SHEAR - 5 2 . 3 
1 3 5 . 0 0 - 1 8 3 9 . 0 - 6 2 3 . 6 
SIMULT SHEAR 
150 .00 - 3 7 2 1 . 3 - 1 2 8 4 . 6 
SIMULT SHEAR 
- 7 9 3 . 2 L 
- 1 3 . 2 
- 9 1 . 9 - 3 2 . 2 
SIMULT MOM 66G.Q 
38B.3L - 1 3 0 0 . I L - 1 1 4 . 3 - 4 0 . 1 
- 2 5 . 8 - 4 6 . 0 SIMULT MOM 
268 .2L -2201 .7LS - 1 3 6 . 7 - 4 8 . 0 
1.8 - 7 1 . 1 SIMULT MOM 
5-7 - 6 3 . 2 L 1 .20 
- 2 5 . 0 
3 . 0 L -72 .BL 1 .19 
4 0 2 . 5 - 7 6 8 . 8 
2 . 0 L - 9 2 . 8 L 1 .18 
2 9 4 . 2 - 1 7 0 9 , 0 










1 0 5 
1 2 0 
1 3 5 
1 5 0 
SPAN 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
, 0 0 
3 -
DL1 DL2 + ( L L + I ) 
MOMENT MOMENT 
- 3 7 2 1 . 3 - 1 2 8 4 . 6 
SIMULT SHEAR 
- 2 0 9 7 . 7 - 7 1 5 . 2 
SIMULT SHEAR 
- 8 0 9 . 6 - 2 6 4 . 2 
SIMULT SHEAR 
- 1 3 7 . 4 - 2 9 . 3 
SIMULT SHEAR 
1 4 2 . 8 6 8 . 5 
SIMULT SHEAR 
7 5 9 . 7 2 8 2 . 8 
SIMULT SHEAR 
1 0 4 0 . 9 3 7 8 . 8 
SIMULT SHEAR 
9 6 6 . 6 3 5 6 . 4 
SIMULT SHEAR 
5 9 6 . 6 2 1 5 . 7 
SIMULT SHEAR 
- 1 2 8 . 9 - 4 3 . 4 
SIMULT SHEAR 
- 1 1 9 0 . 0 - 4 2 0 . 8 
SIMULT SHEAR 
- 2 5 8 6 . 8 - 9 1 6 . 6 
SIMULT SHEAR 
MOMENT 
2 6 8 . 2 L 
- 8 . 5 
3 4 5 . 4 
5 4 . 5 
8 4 2 . 4 
4 8 . 3 
1 1 1 0 . 3 
4 3 . 6 
1 2 2 5 . 3 
4 1 . 3 
1 4 6 0 . 2 
3 3 . 6 
1 5 3 1 . I L 
1 0 . 6 
1 4 6 0 . 2 L 
- 1 9 . 3 
1 2 0 9 . I L 
- 3 0 . 5 
6 1 3 . 9 
- 4 8 . 7 
5 2 3 . B L 
- 1 8 . B 
5 2 5 . 9 L 
1 2 . 1 
- ( L L + I ) 
MOMENT 
- 2 2 0 1 . 7 U 
6 8 . 6 
- 1 3 5 5 . 6 L 
4 2 . 5 
- 9 2 8 . 8 L 
1 4 . 4 
- 8 5 6 . 6 L 
7 . 4 
- B 8 4 . 2 L 
3 . 9 
- 8 5 5 . 6 L 
3 . 9 
- 8 2 6 . 9 L 
4 . 0 
- 7 9 8 . 2 L 
2 . 0 
- 7 6 9 . 6 L 
2 . 0 
- 7 7 1 . 8 L 
- 1 0 . 3 
- 1 1 5 3 . 3 L 
- 4 2 . 3 
- 1 9 6 4 . 8 L S 
- 6 5 . 6 
DL1 DL2 
SHEAR SHEAR 
1 1 9 . 4 4 1 . 9 
SIMULT MOM-
9 7 . 1 3 4 . 0 
SIMULT MOM 
7 4 . 7 2 6 . 1 
SIMULT MOM 
5 9 . 8 2 0 . 9 
SIMULT MOM 
5 2 . 3 1 6 . 2 
SIMULT MOM 
2 9 . 9 1 0 . 3 
SIMULT MOM 
7 . 6 2 . 5 
SIMULT MOM 
- 1 4 . 8 - 5 . 4 
SIMULT MOM 
- 3 7 . 2 - 1 3 . 3 
SIMULT MOM 
- 5 9 . 6 - 2 1 . 2 
SIMULT MOM 
- 8 1 . 9 - 2 9 . 1 
SIMULT MOM 
- 1 0 4 . 3 - 3 7 . 0 
SIMULT MOM 
+ 1 L L + I ) 
SHEAR 
9 1 . 0L 
1 7 0 9 . 0 
7 0 . 4 L 
- 7 8 1 . 1 
6 0 . 5L 
- 6 9 . 9 
5 4 . 3L 
2 6 5 . 6 
5 1 . I L 
4 2 7 . 7 
4 2 . 4 L 
7 3 1 . 1 
3 4 . 5L 
8 6 6 . 8 
2 6 . 7 L 
8 7 0 . 7 
2 0 . 4 L 
7 8 5 . 2 
1 5 . 6 L 
6 5 6 . 3 
1 3 . 6L 
3 9 6 . 6 
1 3 . 2L 
5 5 8 . 9 -
LIVE LOAD IMPACT FACTORS : POS MOM 1 . 1 8 NEG MOM 1 . 1 8 
- ( L L + I ) 
SHEAR 
- 9 . 4 L 
2 9 4 . 2 
- 9 . 8 L 
1 9 0 . 6 
- 1 2 . G L 
5 2 3 . 0 
- 1 5 . 9 L 
6 5 6 . 3 
- 1 7 . 5 L 
6 9 6 . 5 
- 2 3 . 9 L 
8 2 4 . 4 
- 3 1 . 6 L 
8 6 0 . 6 
- 3 9 . 6 L 
7 6 2 . 7 
- 4 8 . 5 L 
4 9 4 . 9 
- 5 7 . 9 L 
3 1 . 2 
- 6 7 . B L 
- 6 4 2 . 1 
- 8 6 . 3 L 














. F . 
. 1 8 
. 1 9 
. 2 0 
. 2 1 
. 2 2 
2 3 
. 2 5 
, 2 3 
. 2 2 




X MOMENT MOMENT 
0 .00 - 2 5 8 6 . 8 - 9 1 6 . 6 
SIMULT SHEAR 
15 .00 - 1 0 7 6 . 6 - 3 6 4 . 0 
SIMULT SHEAR 
30-00 9 8 . 0 3 0 . 2 
SIMULT SHEAR 
45 .00 9 3 7 . 0 3 2 6 . 1 
SIMULT SHEAR 
60 ,00 1 4 4 0 . 4 5 0 3 . 6 
SIMULT SHEAR 
7 5 . 0 0 1 6 0 0 . 2 5 6 2 . 6 
SIMULT SHEAR 
( L L + I ) 
MOMENT 
5 2 5 . 9 L 
- 9 . 0 
5 4 5 . 9 L 
2 0 . 3 
8 4 0 . 9 L 
3 2 . 8 
1 2 7 0 . I L 
3 2 . 0 
1 5 4 2 . O L 
2 0 . 7 
1 6 3 3 . 4 L 
- 9 . 1 
- ( L L + I ) 
MOMENT 
- 1 9 6 4 . 8 L S 
6 7 . 0 
- 1 1 3 2 . 4 L 
4 3 . 7 
- 7 1 7 . I L 
1 3 . 3 
- 6 9 5 . 5 L 
1 . 9 
- 6 9 5 . 5 L 
2 . 0 
- 6 9 5 . 5 L 
2 . 0 
DL1 DL2 
SHEAR SHEAR 
1 1 1 . 9 3 9 . 5 
SIMULT MOM-
8 9 . 5 3 1 . 6 
SIMULT MOM 
6 7 . 1 2 3 . 7 
SIMULT MOM 
4 4 . 7 1 5 . 8 
SIMULT MOM 
2 2 . 4 7 . 9 
SIMULT MOM 




8 9 . 8L 
1 5 2 2 . 8 
6 9 . 3 L 
- 6 2 0 . 1 
5 9 . 4 L 
7 4 . 7 
4 9 . 9L 
5 5 9 - 7 
4 1 . I L 
6 4 8 . 7 
3 3 . I L 
9 6 6 . 0 
- ( L L + I ) 
SHEAR 
- 1 1 - I L 
S3 6 . 1 
- 1 1 . 5 L 
4 0 7 . 5 
- 1 4 . 2 L 
6 9 9 . 4 
- 1 9 . I L 
8 4 8 . 8 
- 2 5 . 4 L 
9 5 3 . 8 
- 3 3 . I L 








. F . 
. 1 8 
. 1 9 
. 2 0 
, 2 2 
. 2 3 
, 2 S 
FLEXURAL STRESSES - BEAM 
SPAN 1 
X 
0 . 0 0 




0 . 0 0 0 
- 1 0 . 5 7 5 
- 1 8 . 0 3 2 
FIBER STEEL STRESS 
DL2 
0 . 0 0 0 
- 1 . 2 3 3 
- 2 . 1 0 4 
+(LL+I) -(LL+IJ 
0 . 0 0 0 0 .000 
- 0 . 8 6 3 0 . 6 6 8 
- 1 . 4 9 0 1.336 
BOTTOM FIBER STEEL STRESS 
DL1 DL2 +(LL+I) - (LL+I ) 
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 
9 . 3 3 0 2 . 7 0 2 5 . 1 0 1 - 0 - 7 4 3 
15 .908 4 . 6 1 3 8 .607 - 1 . 4 8 7 
4 5 . 0 0 
6 0 . 0 0 
7 S . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
X 
0 . 0 0 
1 5 - 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 - 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
- 2 2 . 3 7 1 
- 2 3 . 5 9 0 
- 2 1 . 6 9 2 
- 1 6 . 6 7 4 
- 8 . S 3 8 
- 1 . 3 8 2 
2 . 2 2 2 
1 3 . 9 8 1 
2 8 . 2 9 1 
TOP 
DL1 
2 8 . 2 9 1 
1 5 . 9 4 7 
6 . 1 5 5 
1 . 2 7 6 
- 1 . 3 2 7 
- 7 . 0 5 9 
- 9 - 6 7 3 
- 9 . 1 6 8 
- 5 . 5 4 4 
1 . 1 9 8 
1 1 . 0 5 8 
2 4 . 0 3 8 
- 2 . 6 1 5 
- 2 . 7 6 5 
- 2 . 5 5 3 
- 1 . 9 8 1 
- 1 . 0 4 8 
- 0 . 2 2 5 
0 . 4 7 3 
3 . 6 4 3 
7 . 5 0 5 
- 1 . 8 4 3 
- 2 . 0 2 1 
- 2 . 0 0 1 
- 1 . 7 8 6 
- 1 . 3 8 5 
- 1 . 0 1 3 
- 0 . 8 4 0 
- 0 . 4 1 4 
- 0 . 2 8 6 
2 . 0 0 5 
2 . 6 7 3 
3 . 3 4 1 
4 . 0 0 9 
4 . 6 7 7 
4 . 8 6 5 
4 . 6 3 4 
7 . 5 9 5 
1 2 . 8 6 2 
FIBER STEEL STRESS 
DL2 
7 . S O * 
4 . 1 7 8 
1 . 5 4 4 
0 . 2 0 0 
- 0 - 2 0 9 
- 0 . 8 C 3 
- 1 . 1 5 5 
- 1 . 0 8 7 
- 0 . 6 5 8 
0 . 2 9 6 
2 . 8 7 2 
6 . 2 5 5 
+ ( L L + I } 
- 0 . 2 8 6 
- 0 . 3 6 8 
- 0 . 8 9 8 
- 1 . 1 9 1 
- 1 . 3 1 4 
- 1 . 5 6 7 
- 1 - 6 4 3 
- 1 . 5 6 6 
- 1 . 2 9 7 
- 0 . 8 7 3 
- 0 . S 6 2 
- 0 . 5 6 4 
- ( L L - f l l 
1 2 . 8 6 2 
7 . 9 1 9 
5 . 4 2 6 
5 . 8 4 6 
6 . 0 3 4 
S . 8 3 9 
S . 6 4 3 
5 . 4 4 7 
5 . 2 5 2 
5 - 2 6 7 
7 . 6 7 0 
1 3 . 4 0 8 
1 9 . 7 3 6 
2 0 . 8 1 2 
1 9 . 1 3 7 
1 4 . 7 1 0 
7 . 5 3 3 
1 . 2 1 9 
- 2 . 0 3 4 
- 1 2 . 8 0 0 
- 2 5 . 9 0 2 
5 . 7 3 3 
6 . 0 6 1 
5 . 5 9 8 
4 . 3 4 3 
2 . 2 9 7 
0 . 4 9 3 
- 0 . 5 3 0 
- 4 . 0 0 3 
- 8 . 4 1 2 
BOTTOM FIBER 
DL1 
- 2 5 . 9 0 2 
- 1 4 . 6 0 1 
- 5 . 6 3 5 
- 1 . 1 2 6 
1 . 1 7 1 
6 . 2 2 8 
8 - 5 3 3 
8 . 0 8 8 
4 . 8 9 1 
- 1 . 0 5 7 
- 9 . 7 5 6 
- 2 1 . 2 0 6 
DL2 
- 8 . 4 1 2 
- 4 . 6 8 3 
- 1 - 7 3 0 
- 0 . 2 2 2 
0 . 4 5 8 
1 . 8 9 1 
2 . 5 3 3 
2 . 3 8 3 
1 . 4 4 2 
- 0 . 3 2 9 
- 3 . 1 9 5 
- 6 . 9 5 9 
1 0 . 6 4 4 
1 1 . 6 7 2 
■ 1 1 . 5 5 8 
1 0 . 3 1 5 
8 . 0 0 3 
5 . 8 5 4 
4 . 2 9 0 
2 . 1 1 3 
1 . 4 6 0 
- 2 . 2 3 0 
- 2 . 9 7 4 
- 3 . 7 1 ? 
- 4 . 4 6 1 
- 5 . 2 0 4 
- 5 . 4 1 3 
- 5 . 1 9 4 
- 8 . 5 1 3 
- 1 4 . 4 1 7 
STEEL STRESS 
+ ( L L + I ) 
1 - 4 6 0 
1 . 8 8 0 
4 . 5 8 5 
6 . 8 8 1 
7 . 5 9 4 
9 . 0 5 0 
9 . 4 8 9 
9 . 0 4 9 
7 . 4 93 
5 . 0 4 4 
3 . 2 4 6 
3 . 2 5 9 
- ( L L + I ) 
- 1 4 . 4 1 7 
- 8 . 8 7 6 
- 6 . 0 8 1 
- 6 . 5 0 4 
- 6 . 7 1 4 
- 6 . 4 9 6 
- 6 . 2 7 9 
- 6 . 0 6 1 
- 5 . 8 4 3 
- 5 . 8 6 0 
- 8 . 7 5 7 
- 1 4 . 9 1 9 
SPAN 
TOP FIBER STEEL STRESS BOTTOM FIBER STEEL STRESS 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 




- 0 . 9 1 1 
- 8 . 7 0 7 
- 1 3 . 3 8 5 
- 1 4 . 9 4 4 
DL2 
6 . 2 5 5 
2 . 6 2 0 
- 0 . 0 9 2 
- 0 - 9 9 5 
- 1 . 5 3 6 
- 1 . 7 1 7 
+(LL+I> 
- 0 . 5 6 4 
- 0 . 5 8 6 
- 0 . 9 0 2 
- 1 . 3 6 3 
- 1 . 6 5 4 
- 1 . 7 5 2 
-<LL+I) 
13 .408 
7 . 7 2 8 
4 . 8 9 4 
4 . 7 4 6 
4 . 7 4 6 
4 . 7 4 6 
DL1 
- 2 1 . 2 0 6 
- 8 . 8 2 6 
0 . 8 0 3 
7 . 6 8 1 
1 1 . 8 0 8 
13 .184 
DL2 
- 6 . 9 5 9 
- 2 . 9 1 6 
0 . 2 0 2 
2 . 1 8 1 
3 . 3 6 8 
3 .764 
+(LL+I) 
3 . 2 5 9 
3 . 3 8 3 
5 . 2 1 2 
7 . 8 7 1 
9 . 5 5 6 
1 0 . 1 2 3 
- (LL+I ) 
- 1 4 . 9 1 9 
- B . 5 9 9 
- 5 . 4 4 5 
- 5 . 2 8 1 
- 5 . 2 8 1 
- 5 . 2 8 1 
FLEXURAL STRESSES - SLAB 
SPAN 
= = - - £ H L. 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
I S O . 0 0 
CONCRETE 
DL2 
0 . 0 0 0 
- 0 . 0 7 5 
- 0 . 1 2 9 
- 0 . 1 6 0 
- 0 . 1 6 9 
- 0 . 1 5 6 
- 0 . 1 2 1 
- 0 . 0 6 4 
- 0 . 0 1 4 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
STRESS 
+ ( L L + I J 
0 . 0 0 0 
- 0 . 2 2 0 
- 0 . 3 7 1 
- 0 . 4 5 8 
- 0 . 5 0 2 
- 0 . 4 9 8 
- 0 . 4 4 4 
- 0 . 3 4 4 
- 0 . 2 5 2 
- 0 . 1 9 8 
- 0 . 0 9 7 
- 0 . 0 6 7 
SLAB REINF STRESS 
DL2 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 5 6 7 
4 . 3 6 9 
9 . 0 0 1 
- ( L L + I ) 
0 . 0 0 0 
0 . 8 0 2 
1 . 6 0 4 
2 . 4 0 6 
3 . 2 0 8 
4 . 0 1 1 
4 . 8 1 3 
5 . 6 1 5 
5 . 8 4 1 
5 . 5 5 8 
9 . 1 1 0 
1 5 . 4 2 7 
SPAN 
CONCRETE STRESS 
X DL2 +(LL+l) 
Q.00 0.000 -0 .067 
SLAB REINF STRESS 
DL2 -(LL+I) 
9 -001 1 5 . 4 2 7 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 - 0 0 0 
- 0 . 0 1 3 
- 0 . 0 5 3 
- 0 . 0 7 1 
- 0 . 0 6 6 
- 0 . 0 4 0 
0 . 0 0 0 
0 . 0 0 0 
O.OOC 
- 0 . 0 8 7 
- 0 . 2 1 1 
- 0 . 2 9 G 
- 0 . 3 2 7 
- 0 . 3 9 0 
- 0 . 4 0 8 
- 0 . 3 9 0 
- 0 . 3 2 3 
- 0 . 2 1 7 
- 0 . 1 4 0 
- 0 . 1 4 0 
SPAN 3 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
CONCRETE 
DL2 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 0 0 6 
- 0 . 0 6 1 
- 0 . 0 9 4 
- 0 . 1 0 5 
STRESS 
• ( L L * I ) 
- 0 . 1 4 0 
- 0 . 1 4 6 
- 0 . 2 2 4 
- 0 . 3 3 9 
- 0 . 4 1 1 
- 0 . 4 3 6 
SHEAR STRESSES AND ALLOWABLE STRESS RATINGS 
SPAN 1 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 S . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
DL1 
3 . 3 4 5 
2 . 4 8 5 
1 . 6 2 5 
0 . 7 6 6 
- 0 . 0 9 4 
- 0 . 9 5 3 
- 1 . B 1 3 
- 2 . 6 7 2 
- 3 . 2 4 5 
- 3 . 4 9 9 
- 4 . 3 5 1 
- 5 . 2 0 3 
SHEAR STRESSES 
DL2 
1 - 1 8 7 
. 0 . 8 8 3 
0 . 5 8 0 
0 . 2 7 7 
- 0 . 0 2 6 
- 0 . 3 2 9 
- 0 . 6 3 2 
- 0 . 9 3 5 
- 1 . 1 3 7 
- 1 . 2 2 7 
- 1 . 5 2 7 
- 1 . 8 2 8 
+{LL>I ) 
2 . 9 3 6 
2 . 1 2 7 
1 . 8 1 2 
1 . 5 0 5 
1 . 2 1 0 
0 . 9 3 2 
0 . 6 5 4 
0 . 4 1 6 
0 . 2 8 4 
0 . 2 1 5 
0 . 1 1 5 
0 . 0 7 5 
- ( L L + I ) 
- 0 . 2 7 1 
- 0 . 3 4 1 
- 0 . 5 3 6 
- 0 . 8 2 2 
- 1 . 1 6 7 
- 1 . 5 0 6 
- 1 . 7 8 2 
- 2 . 0 7 1 
- 2 . 3 0 9 
- 2 . 4 0 6 
- 2 . 7 7 1 
- 3 - 5 3 3 
ALLOW COMPR 
REDUCTION 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
RATING 
I R 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 1 1 
0 . 6 6 
1 . 0 0 
0 . 5 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 















- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
O . S ? V 
1 . 4 1 I 
2 . 2 0 B 
1 . 3 0 V 
0 . 4 5 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 S . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
DL1 
4 . 5 4 6 
3 . 6 9 5 
2 . 6 4 3 
2 . 2 9 6 
2 . 0 1 0 
1 . 1 5 0 
0 . 2 9 1 
- 0 . 5 6 9 
- 1 . 4 2 8 
- 2 . 2 8 8 
- 3 . 1 4 8 
- 4 . 0 0 7 
SHEAR STRESSES 
DI.2 
1 . 5 9 5 
1 . 2 9 5 
0 . 9 9 4 
0 . 8 0 2 
0 . 7 0 0 
0 . 3 9 7 
0 . 0 9 4 
- 0 . 2 0 9 
- 0 . 5 1 2 
- 0 . 8 1 5 
- 1 . 1 1 8 
- 1 . 4 2 1 
+ {M,+ I ) 
3 . 4 6 3 
2 . 6 8 1 
2 . 3 0 5 
2 . 0 8 5 
1 . 9 6 5 
1 . 6 2 9 
1 . 3 2 5 
1 . 0 2 7 
0 . 7 8 5 
0 . 5 9 7 
0 . 5 2 3 
0 . 5 0 6 
- ( L L + I ) 
- 0 . 3 5 6 
- 0 . 3 7 3 
- 0 . 4 8 1 
- 0 . 6 1 1 
- 0 . 6 7 4 
- 0 . 9 1 7 
- 1 . 2 1 5 
- 1 . 5 2 2 
- 1 . 8 6 1 
- 2 . 2 2 6 
- 2 . 6 0 7 
- 3 . 3 9 3 
ALLOW COMPR 
REDUCTION 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
RATTNG 
I R 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 5 2 
1 . 5 2 
1 . 0 6 
' 0 - 2 5 
- 9 9 . 9 9 
- 9 9 . 9 9 















- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 - 9 9 V 
0 . 0 7 V 
0 . 2 7 V 
1 . 0 4 V 
2 - 1 5 V 
1 . 6 2 V 
0 . 7 0 V 
0 . 0 6 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
SPAN 3 
5 .012 9 . 4 9 8 
1 .851 6 . 5 0 8 
0 . 2 4 0 7 . 0 1 8 
0 . 0 0 0 7 .244 
0 . 0 0 0 7 . 0 0 9 
0 . 0 0 0 6 .774 
0 . 0 0 0 6 . 5 3 9 
0 . 0 0 0 6 . 3 0 5 
0 . 3 5 5 6 .323 
3 . 4 4 7 9 -448 
7 . 5 0 9 16 .097 
SLAB REINF STRESS 
DL2 - (LL+I) 
7 . 5 0 9 16 .097 
3 . 1 4 6 9 .277 
0 . 0 0 0 5 .875 
0 . 0 0 0 5 .698 
0 . 0 0 0 5 .698 
0 . 0 0 0 5 .698 
RATING FACTORS 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 






0 . 6 6 0 
0 . 0 0 0 
DL2 +(LL*I) - ( L L + I ) REDUCTION 
1.516 
1 .212 
0 . 9 0 9 
0 . 6 0 6 
0 . 3 0 3 







- 0 . 4 2 5 
- 0 . 4 4 2 
- 0 . 5 4 4 
- 0 . 7 3 2 
- 0 . 9 7 5 








- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 .04 V 
0 . 7 8 V 
1-83 V 
OR 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 - 9 9 V 
0 . 4 8 V 
1 . 3 1 V 
2 . 5 4 V 
STRENGTHS AND LOAD FACTOR RATINGS 
SI'AN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 - 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 S . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 3 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 




1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 - 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
- 7 3 2 3 . 9 
- 8 5 6 3 . 0 
- 1 0 6 9 0 . 3 













1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 - 4 
1 0 7 3 0 . 4 
1 0 7 3 0 - 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
6 9 5 7 . 7 
8 1 3 4 . 9 
8134 . 9 




- 1 0 6 9 0 . 3 
- 1 0 6 9 0 . 3 
- 8 5 6 3 - 0 
- 7 3 2 3 . 9 
- 7 3 2 3 . 9 
1 1 2 9 5 . 1 
1 1 2 9 5 - 1 
1 1 2 9 5 . 1 
1 1 2 9 S . 1 
- 7 3 2 3 . 9 
- 7 3 2 3 . 9 













1 0 1 5 5 . 8 
1 0 1 5 5 . 8 
8 1 3 4 . 9 
6 9 5 7 . 7 
6 9 5 7 - 7 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
6 9 5 7 . 7 
6 9 5 7 . 7 




- 9 2 1 6 . 9 
- 7 3 2 3 . 9 
- 7 3 2 3 . 9 
1 1 2 9 S . 1 
1 1 2 9 5 . 1 







8 7 5 6 . 0 
6 9 5 7 . 7 
6 9 5 7 . 7 
1 0 7 3 d . 4 
1 0 7 3 0 - 4 
1 0 7 3 0 . 4 
SHEAR 
STRENGTH 
1 0 8 . 6 
1 0 8 - 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 6 . 6 
1 0 6 . 6 
1 0 6 . 6 
1 0 6 . 6 
1 0 B . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
SHEAR 
STRENGTH 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 6 . 6 
1 0 8 . 6 
1 0 6 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
SHEAR 
STRENGTH 
1 0 6 . 6 
1 0 6 . 6 
1 0 6 . 6 
1 0 8 . 6 
1 0 8 . 6 




- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 3 3 
0 . 8 6 
1 . 1 9 
0 . 7 7 
0 . 2 6 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 















- 9 9 . 9 9 
- 9 9 - 9 9 
0 . 5 5 
1 . 4 4 
1 . 9 9 
1 . 2 8 
0 . 4 3 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 




- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 3 
0 . 1 5 
0 . 6 1 
1 . 2 8 
0 . 9 6 
0 . 4 1 
0 . 0 3 
- 9 9 . 9 9 














- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 5 
0 . 2 5 
1 . 0 2 
2 . 1 3 
1 . 6 0 
0 . 6 8 
0 - 0 5 
- 9 9 . 9 9 




- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 2 8 
0 . 7 8 








- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 - 9 9 
0 . 4 6 
1 . 3 0 
















































I R OR 
WARNING - THE RATING FACTOR FOR CRITICAL SECTION IS NEGATIVE. 
THIS INDICATES THAT THE DEAD LOAD STRESS IS GREATER THAN 
THE ALLOWABLE STRESS AT THIS SECTION. CHECK INPUT FOR 
GIRDER SPACING, SLAB THICKNESS, DEAD LOADS AND SECTION 
PROPERTIES. 
' GIRDER - LIVE LOAD IML * 
r * » « * * • * * » * * * * * • • * * * « * * * * * * * * * * 
MAXIMUM REACTIONS 
SUPPORT DL1 
1 8 7 . 1 
2 2 5 6 . 1 
3 2 1 6 . 2 
DL2 
3 0 . 9 
B 9 . 9 
7 6 . 4 
+ ( L L + I > 
5 4 . 9 
4 6 . 3 
5 5 . 5 
- ( L L + I ) 
- 3 . 6 
- 6 . 0 
- 7 . 9 
REACTIONS 
+ I . F - - I . . P . 
1 . 1 8 1 . 1 8 
1 . 1 8 1 . 1 8 
1 . 1 8 1 . 1 8 
MOMENTS 
+ I . F . - I . F 
1 . 1 8 1 . 1 8 
L I B 1 . 1 8 
NOTE: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD 
ARE CALCULATED BASED ON AASHTO ARTICLE 3 . 2 3 - 1 
AS INTERPRETED JN SOL 4 3 1 - 9 3 - 0 5 . 
UNFACTORED MOMENTS AND SHEARS 










1 1 5 
1 2 0 
1 3 5 
1 5 0 
SPAN 
. 0 0 
. 0 0 
, 0 0 
, 0 0 
, 0 0 
, 0 0 
, 0 0 
, 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
2 -
DL1 DL2 +<LL+I) 
MOMENT MOMENT 
0 . 0 
SIMULT 
1 1 3 8 . 1 
SIMULT 
1 9 4 0 . 5 
SIMULT 
2 4 0 7 . 4 
SIMULT 
2 5 3 8 . 7 
SIMULT 
2 3 3 4 . 3 
SIMULT 
1 7 9 4 . 4 
SIMULT 
9 1 8 - 9 
ST WILT 
1 4 8 - 7 
SIMULT 
- 2 9 2 . 3 
SIMULT 
- 1 8 3 9 . 0 ■ 
SIMULT 
0 - 0 
SHEAR 
4 0 4 - 1 
SHEAR 
6 8 9 . 9 
SHEAR 
6 5 7 - 3 
SHEAR 
9 0 6 . 3 
SHEAR 
8 3 7 . 1 
SHEAR 
6 4 9 . 4 
SHEAR 
3 4 3 - 4 
SHEAR 
7 3 - 7 
SHEAR 
- 8 0 . 9 
SHEAR 
- 6 2 3 . 6 
SHEAR 
- 3 7 2 1 . 3 - 1 2 8 4 - 6 
SIMULT SHEAR 
MOMENT 
0 . 0 
0 . 0 
5 9 1 . 2 
3 9 . 8 
iooa.3 
3 4 . 2 
1 2 5 9 . 0 
2 8 . 8 
1 3 5 5 . 8 
2 3 - 6 
1 3 2 1 . 8 
- 2 8 . 6 
1 1 7 6 . 2 
- 3 3 . 4 
9 3 7 . 1 
- 3 7 . 4 
7 3 9 . 6 
- 3 9 . 7 
6 3 4 . 9 
- 4 0 . 0 
2 9 6 . 6 
- 4 3 . 6 
154 . 9 
1 . 0 
- ( L L + I ) 
MOMENT 
0 . 0 
0 . 0 
- 5 6 . 5 
- 3 . 8 
- 1 1 3 . 1 
- 3 . 8 
- 1 6 9 . 6 
- 3 . 9 
- 2 2 6 . 1 
- 3 . 9 
- 2 8 2 . 6 
- 4 . 0 
- 3 3 9 . 2 
- 3 . 9 
- 3 9 5 . 7 
- 3 . 9 
- 4 3 3 . 4 
- 3 . 9 
- 4 5 2 . 2 
- 3 . 8 
- S O S . 7 
- 3 . 8 
- 7 4 3 . 6 
- 3 2 - 0 
LIVE LOAD IMPACT FACTORS : POS 
DL1 DL2 
SHEAR SHEAR 
S 8 7 . 1 3 0 . 9 
SIMULT MOM 
6 4 . 7 2 3 . 0 
SIMULT MOM 
4 2 . 3 1 5 . 1 
SIMULT MOM 
1 9 - 9 7 . 2 
SIMULT MOM 
- 2 . 4 - 0 . 7 
SIMULT MOM 
- 2 4 . 8 - B . 6 
SIMULT MOM 
- 4 7 . 2 - 1 6 . 5 
SIMULT MOM 
- 6 9 . 6 - 2 4 . 3 
SIMULT MOM 
- 8 4 . 5 - 2 9 . 6 
SIMULT MOM 
- 9 1 . 9 - 3 2 . 2 
SIMULT MOM 
- 1 1 4 . 3 - 4 0 . 1 
SIMULT MOM 
S - 1 3 6 . 7 - 4 6 . 0 
SIMULT MOK 
» ( L L + I ) 
SHEAR 
5 4 . 9 
0 . 0 
3 9 . 8 
5 9 1 . 2 
3 4 . 2 
1 0 0 8 . 3 
2 6 . 8 
1 2 5 9 . 0 
2 3 . 6 
1 3 5 5 - 8 
1 8 . 6 
1 3 1 5 . 9 
1 3 . 5 
1 1 6 1 . 2 
9 . 0 
9 1 8 . 7 
6 . 5 
7 2 2 . 0 
5 . 3 
6 1 8 . 7 
2 . 2 
2 8 8 . 6 
1 . 0 
1 5 4 . 9 
MOM 1 . 1 8 NEG MOM 1 . 1 8 
- ( L L + I ) 
SHEAR 
- 3 . 8 
0 . 0 
- 5 . 2 
5 2 2 . 4 
- 1 1 . 2 
9 6 2 . 1 
- 1 7 . 1 
1 2 3 3 . 4 
- 2 3 . 0 
1 3 4 7 . 9 
- 2 8 . 8 
1 3 2 1 . 8 
- 3 3 . 4 
1 1 7 6 . 2 
- 3 7 . 4 
9 3 7 . 1 
- 3 9 - 7 
7 3 9 . 6 
- 4 0 . 8 
6 3 4 . 9 
- 4 3 . 6 
2 9 6 . 6 
- 5 5 . 3 















. F . 
. 1 0 
.19 
.20 
. 2 2 
. 2 3 
. 2 5 
, 2 3 
. 2 2 
. 2 1 
. 2 0 
1 9 
I B 
DL1 DL2 +(LL+I) -{LL»I) 
MOMENT MOMENT MOMENT MOMENT 
0 . 0 0 - 3 7 2 1 . 3 - 1 2 6 4 . 6 1 5 4 . 9 
SIMULT SHEAR - 4 . 9 
1 5 . 0 0 - 2 0 9 7 . 7 - 7 1 5 . 2 3 3 6 . 3 
SIMULT SHEAR 4 2 . 4 
3 0 . 0 0 - 8 0 9 . 6 - 2 6 4 . 2 6 6 9 . 7 
SIMULT SHEAR 3 6 . 4 
4 0 . 0 0 - 1 3 7 . 4 - 2 9 . 3 8 5 0 . 5 
- 7 4 3 . 6 S 119 .4 
6 . 3 
■649.5 
6 . 3 
-555.4 
6 . 4 
4 9 2 . 7 
DL1 DL2 +1LL+I) - (LL+I) 
SHEAR SHEAR SHEAR SHEAR I . F . 
- 4 . 9 1.18 
1 5 4 . 9 
4 1 . 9 55-2 
SIMULT MOM - 3 6 . Q 
9 7 . 1 3 4 . 0 
SIMULT MOM 
7 4 . 7 2 6 . 1 
SIMULT MOM 
5 9 . 6 2 0 . 9 
4 2 . 4 
3 3 6 . 3 
3 6 . 4 
6 6 9 . 7 
3 5 . 3 
- 5 . 0 
8 0 . 9 
- 7 . 4 
6 5 0 . 4 





6 0 . 
7 5 
9 0 
1 0 5 
1 2 0 
1 3 5 
1 5 0 
SPAN 
, 0 0 
. 0 0 
, 0 0 
- 0 0 
- 0 0 
. 0 0 
. 0 0 
. 0 0 
3 -
SIMULT SHEAR 
1 4 2 . 8 6 8 . 5 
SIMULT SHEAR 
7 5 9 . 7 2 B 2 . 8 
SIMULT SHEAR 
1 0 4 0 . 9 3 7 B . H 
SIMULT SHEAR 
9 8 6 . 6 3 5 6 . 4 
SIMULT SHEAR 
5 9 6 . 6 2 1 5 . 7 
SIMULT SHEAR 
- 1 2 B . 9 - 4 3 . 4 
SIMULT SHEAR 
- 1 1 9 0 . 0 - 4 2 0 . 8 
SIMULT SHEAR 
- 2 5 8 6 . 8 - 9 1 6 . 6 
SIMULT SHEAR 
3 5 . 3 
9 2 8 . 5 
3 3 . 8 
1 0 9 1 . 6 
2 8 . 8 
1 1 4 2 . 4 
- 2 3 . 8 
1 0 0 4 . 8 
- 2 9 . 1 
9 1 4 . 8 
- 3 4 . 1 
64 9 . 4 
- 3 8 . 6 
3 1 7 . 8 
- 4 2 . 5 
1 9 7 . 4 
6 . 3 
LIVE LOAD IMPACT FACTORS 
6 . 4 
- 4 6 1 . 3 
6 . 5 
- 3 6 7 . 2 
6 ^ 5 
- 2 7 3 . 1 
6 . 6 
- 2 0 8 . 7 
- 5 . 1 
- 3 6 2 . 7 
- 5 . 1 
- 4 3 6 . 6 
- 5 . 0 
- 5 1 0 . 6 
- 5 . 0 
- 5 8 8 . 8 
- 2 9 . 3 
: POS 
SIMULT MOM 
5 2 . 3 1 8 . 2 
SIMULT MOM 
2 9 . 9 1 0 . 3 
SIMULT MOM 
7 . 6 2 . 5 
SIMULT MOM 
- 1 4 . 8 - 5 . 4 
SIMULT MOM 
- 3 7 . 2 - 1 3 . 3 
SIMULT MOM 
- 5 9 . 6 - 2 1 . 2 
SIMULT MOM 
- 8 1 . 9 - 2 9 . 1 
SIMULT MOM 
S - 1 0 4 . 3 - 3 7 . 0 
SIMULT MOM 
8 5 0 . 5 
3 3 . 8 
9 2 0 . 5 
2 8 . 8 
1 0 9 1 . 6 
2 3 . 5 
1 1 4 2 . 0 
1 7 . 5 
1 0 7 5 . 0 
1 2 . 0 
8 9 8 . 0 
7 . 1 
6 3 0 . 5 
6 . 3 
1 0 3 . 3 
6 . 3 
1 9 7 . 4 
MOM 1 . 1 8 NEG MOM 1 . 1 8 
8 5 9 . 2 
- 1 2 . 3 
9 1 2 . 5 
- 1 7 . 8 
1 0 8 2 . 5 
- 2 3 . 8 
1 1 4 2 . 4 
- 2 9 . 1 
1 0 8 4 . 8 
- 3 4 . 1 
9 1 4 . 8 
- 3 8 . 6 
64 9 . 4 
- 4 2 . 5 
3 1 7 . 8 
- 5 5 . 2 
- 3 8 . 7 
P L 1 DL2 
X MOMENT MOMENT 
0 . 0 0 - 2 5 8 6 . 8 - 9 1 6 . 6 
SIMULT SHEAR 
1 5 . 0 0 - 1 0 7 6 . 6 - 3 8 4 . 0 
> ( L L * I ) 
MOMENT 
1 9 7 
- 1 
3 1 0 . 8 
30,00 
45.00 
6 0 . 0 0 
75.00 
SIMULT 
9 8 . 0 
SIMULT 
9 3 7 . 0 
SIMULT 
1 4 4 0 . 4 
SIMULT 
1 6 0 6 . 2 
SIMULT 
SHEAR 
3 0 . 2 
SHEAR 
3 2 6 . 1 
SHEAR 
5 0 3 . 6 
SHEAR 
5 6 2 . 6 
SHEAR 
4 2 . 5 
6 5 0 . 4 
3 8 . 6 
9 1 4 . 8 
3 4 . 0 
1 0 8 2 . 7 
2 8 . 9 
1 1 3 7 . 2 
- 2 3 . 6 
• (LL+I> 
MOMENT 
- 5 8 8 . 8 
5 . 0 
- 5 1 4 . 0 
5 - 0 
- 4 3 9 . 3 
5 . 1 
- 3 6 4 . 5 
5 . 1 
- 2 8 9 . 7 
5 . 2 
- 2 1 5 . 0 
5 . 3 
DL1 DL2 
SHEAR SHEAR 
1 1 1 . 9 3 9 . 5 
SIMULT MOM 
8 9 . 5 3 1 . 6 
SIMULT MOM 
6 7 . 1 2 3 . 7 
SIMULT MOM 
4 4 . 7 1 5 . 8 
SIMULT MOM 
2 2 . 4 7 . 9 
SIMULT MOM 
0 . 0 0 . 0 
SIMULT MOM 




4 2 . 5 
3 1 8 . 8 
3 8 . 6 
6 5 0 . 4 
3 4 . 0 
9 1 4 . 6 
2 8 . 9 
1 0 8 2 . 7 
2 3 . 6 
1 1 3 7 . 2 
SHEAR 
- 5 . 0 
1 5 8 . 8 
- 5 . 0 
8 4 . 1 
- 7 . 2 
6 3 1 . 4 
- 1 2 . 1 
8 9 8 . 0 
- 1 7 . 7 
1 0 7 3 . 1 
- 2 3 . 6 
1 1 3 7 . 2 
1 . 2 2 
1 . 2 3 
1 , 2 5 
1 . 2 3 
1 . 2 2 
1 . 2 0 
1 . 1 9 
1 . 1 8 
P . 
1 8 
1 . 1 9 
1 - 2 0 
1 . 2 2 
1 . 2 3 
1 , 2 5 
FLEXURAL STRESSES - BEAM 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
TOP 
DLl 
0 . 0 0 0 
- 1 0 . 6 7 5 
- 1 8 . 0 3 2 
- 2 2 . 3 7 1 
- 2 3 . 5 9 0 
- 2 1 . 6 9 2 
- 1 6 . 6 7 4 
- 8 . 5 3 8 
- 1 . 3 8 2 
2 . 2 2 2 
1 3 . 9 8 1 
2 8 . 2 9 1 
FIBER STEEL STRESS 
DL2 
0 . 0 0 0 
- 1 . 2 3 3 
- 2 . 1 0 4 
- 2 . 6 1 5 
- 2 . 7 6 5 
- 2 . 5 5 3 
- 1 . 9 8 1 
- 1 . 0 4 8 
- 0 . 2 2 5 
0 . 4 7 3 
3 . 6 4 3 
7 . 5 0 5 
+ ( L L * I ) 
0 . 0 0 0 
- 0 . 6 3 4 
- 1 . 0 8 2 
- 1 . 3 5 1 
- 1 . 4 5 5 
- 1 . 4 1 8 
- 1 . 2 6 2 
- 1 . 0 0 5 
- 0 . 7 9 3 
- 0 . 6 7 7 
- 0 . 3 1 6 
- 0 . 1 6 5 
I L L . I ) 
0 . 0 0 0 
0 . 3 8 6 
0 . 7 7 1 
1 . 1 5 7 
1 . 5 4 3 
1 . 9 2 9 
2 . 3 1 4 
2 . 7 0 0 
2 . 9 5 7 
2 . 6 4 2 
2 . 9 7 2 
4 . 3 4 4 
BOTTOM FIBER 
DL1 
0 . 0 0 0 
9 . 3 3 0 
1 5 . 9 0 B 
1 9 . 7 3 6 
2 0 . 8 1 2 
1 9 . 1 3 7 
1 4 . 7 1 0 
7 . 5 3 3 
1 . 2 1 9 
- 2 . 0 3 4 
- 1 2 . 6 0 0 
- 2 5 . 9 0 2 
DL2 
0 . 0 0 0 
2 . 7 0 2 
4 . 6 1 3 
5 . 7 3 3 
6 . 0 6 1 
5 . 5 9 8 
4 . 3 4 3 
2 . 2 9 7 
0 . 4 9 3 
- 0 . 5 3 0 
- 4 . 0 8 3 
- 8 . 4 1 2 
STEEL STRESS 
+ ( L L + I ) 
0 . 0 0 0 
3 . 6 6 4 
6 . 2 4 9 
7 . 8 0 3 
8 . 4 0 2 
8 . 1 9 2 
7 . 2 9 0 
5 - 8 0 7 
4 . 5 8 4 
3 . 4 5 5 
1 . 6 1 4 
0 . 8 4 3 
- ) L L + I ) 
0 . 0 0 0 
- 0 . 4 2 9 
- 0 . 8 5 8 
- 1 . 2 8 8 
- 1 . 7 1 7 
- 2 . 1 4 6 
- 2 . 5 7 5 
- 3 . 0 0 4 
- 3 . 2 9 1 
- 2 . 9 6 1 
- 3 . 3 3 1 
- 4 . 8 6 9 
SPAN 2 
TOP FIBER STEEL STRESS BOTTOM FIBER STEEL STRESS 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
DL1 
2 8 . 2 9 1 
1 5 . 9 4 7 
6 . 1 5 5 
1 . 2 7 6 
DL2 
7 . 5 0 5 
4 . 1 7 8 
1 . 5 4 4 
0 . 2 0 0 
+ ( L L + I ) 
- 0 . 1 6 5 
- 0 . 3 5 8 
- 0 . 7 1 4 
- 0 . 9 1 2 
- < L L » I ) 
4 . 3 4 4 
3 . 7 9 4 
3 . 2 4 5 
3 . 3 6 2 
DL1 
- 2 5 . 9 0 2 
- 1 4 . 6 0 1 
- 5 . 6 3 5 
- 1 . 1 2 6 
DL2 
- 8 . 4 1 2 
- 4 . 6 8 3 
- 1 . 7 3 0 
- 0 . 2 2 2 
+ ( L L + I ) 
0 . 8 4 3 
1 . 8 3 0 
3 . 6 4 5 
5 . 2 7 1 
- ( L L + I ) 
- 4 . 8 6 9 
- 4 . 2 5 3 
- 3 . 6 3 7 
- 3 . 7 4 1 
4 5 - 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 S . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 3 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
- 1 . 3 2 7 
- 7 . 0 5 9 
- 9 . 6 7 3 







2 4 . 0 3 8 
10 .004 
- 0 . 9 1 1 
- 8 . 7 0 7 
-13 . 385 
-14 .944 
- 0 . 2 0 9 
-D-863 
- 1 . 1 5 5 
- 1 . 0 8 7 
- 0 . 6 5 8 
0 - 2 9 6 
2 - 8 7 2 
6 - 2 5 5 
- 0 . 9 9 6 
- 1 . 1 7 1 
- 1 . 2 2 6 
- 1 . 1 6 4 
- 0 . 9 8 1 
- 0 . 6 9 7 
- 0 . 3 4 1 
- 0 . 2 1 2 
FIBER STEEL STRESS 
DL2 
6 . 2 5 5 
2 . 6 2 0 
- 0 . 0 9 2 
- 0 - 9 9 5 
- J - 5 3 6 
- 1 . 7 1 7 
+{LL+I) -
- 0 . 2 1 2 
- 0 . 3 4 2 
- 0 . 6 9 8 
- 0 . 9 0 1 
- 1 . 1 6 2 
-1 .220 
3 . 1 4 8 
2 . 5 0 6 
1.864 
1-970 
2 . 4 7 5 
2 . 9 8 0 





2 . 9 9 8 




6 . 2 2 8 
8 . 5 3 3 
8 . 0 8 8 
4 . 8 9 1 
- 1 . 0 5 7 
- 9 . 7 5 6 
- 2 1 . 2 0 6 
0 . 4 5 8 
1 .891 
2 . 5 3 3 
2 . 3 8 3 
1.442 
- 0 . 3 2 9 
- 3 . 1 9 5 
- 6 . 9 5 9 
BOTTOM FIBER 
DL1 
- 2 1 . 2 0 6 
- 8 . 8 2 6 
0 . 8 0 3 
7 . 6 8 1 
1 1 . 8 0 8 
1 3 . 1 8 4 
DL2 
-6.9&9 
- 2 . 9 1 6 
0 . 2 0 2 
2 . 1 0 1 
3 . 3 6 8 
3 .764 
5 .754 
6 . 7 6 5 
. 7 . 0 8 0 
6 . 7 2 3 
S . 6 6 9 
4 . 0 2 4 
1 .969 
1 .223 
- 3 . 5 0 3 
- 2 . 7 8 8 
- 2 . 0 7 4 
- 2 . 1 9 2 
- 2 . 7 5 4 
- 3 . 3 1 5 
- 3 . 8 7 7 





4 . 0 3 1 
5 . 6 6 9 
6 . 7 1 0 
7 .04 7 
- (LL+I ) 
- 4 . 4 7 1 
- 3 . 9 0 3 
- 3 . 3 3 5 
- 2 . 7 6 8 
- 2 . 2 0 0 
- 1 . 6 3 2 





1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
CONCRgTE 
DL2 
0 . 0 0 0 
- 0 . 0 7 5 
- 0 . 1 2 9 
- 0 . 1 6 0 
- 0 . 1 6 9 
- 0 . 1 5 6 
- 0 . 1 2 1 
- 0 . 0 6 4 
- 0 . 0 1 4 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
CONCRETE 
DL2 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 0 1 3 
- 0 . 0 5 3 
- 0 . 0 7 1 
- 0 . 0 6 6 
- 0 . 0 4 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
STRESS 
+(LL+I} 
0 . 0 0 0 
- 0 . 1 5 8 
- 0 . 2 6 9 
- 0 . 3 3 6 
- 0 - 3 6 2 
- 0 . 3 5 3 
- 0 . 3 1 4 
- 0 . 2 5 0 
- 0 . 1 9 7 
- 0 . 1 5 9 
- 0 . 0 7 4 
- 0 . 0 3 9 
STRESS 
f lLL+I) 
- 0 . 0 3 9 
- 0 . 0 8 4 
- 0 . 1 6 0 
- 0 . 2 2 7 
- 0 . 9.4 8 
- 0 . 2 9 1 
- 0 . 3 0 5 
- 0 . 2 6 9 
- 0 . 2 4 4 
- 0 . 1 7 3 
- 0 . 0 8 5 
- 0 . 0 5 3 
SLAB REINF STRESS 
DL2 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
o.ooo 
0 . 0 0 0 
0 . 5 6 7 
4 . 3 6 9 
9 . 0 0 2 
- (LL+I ) 
0 . 0 0 0 
0 . 4 6 3 
0 . 9 2 6 
1 .309 
1 .852 
2 . 3 1 5 
2 .77B 
3 . 2 4 2 
3 .550 
3 . 1 6 9 
3 . 5 6 5 
5 . 2 1 0 
SLAB REINF STRESS 
DL2 
9 . 0 0 1 
5 . 0 1 2 
1 .851 
0 . 2 4 0 
0 . 0 0 0 
0 . 0 0 0 
O.OOO 
0 . 0 0 0 
0 . 0 0 0 
0 . 3 5 5 
3 . 4 4 7 
7 . 5 0 9 
- (LL+I J 
S .210 
4 . 5 5 1 
3 .892 
4 . 0 3 6 
3 . 7 7 9 
3 . 0 0 8 
2 . 2 3 7 
2 .366 
2 . 9 7 1 
3 . 5 7 7 




X DL2 ♦(LL+I) 
0 . 0 0 0 . 0 0 0 - 0 . 0 5 3 
1 5 . 0 0 O.OQO - 0 . 0 B 5 
SLAB REINF STRESS 
DL2 - (LL+I ) 
7 . 5 0 9 4 . 8 2 4 
3 . 1 4 6 4 , 2 1 1 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
-0.OOG 
- 0 . 0 6 1 
- 0 . 0 9 4 
- 0 . 1 0 5 
- 0 . 1 7 3 
- 0 . 2 4 4 
- 0 . 2 8 9 
- 0 . 3 0 3 
0 . 0 0 0 
0-000 
0 . 0 0 0 
0 . 0 0 0 
3 . 5 9 9 
2 . 9 8 6 
2 . 3 7 4 
1-761 
SHEAR STRESSES AND ALLOWABLE STRESS RATINGS 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 3 
X 
0 . 0 0 
I S . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 S . 0 0 
Dl<l 
3 . 3 4 5 
2 . 4 8 5 
1 . 6 2 5 
0 . 7 6 6 
- 0 . 0 9 4 
- 0 . 9 5 3 
- 1 . 8 1 3 
- 2 . 6 7 2 
- 3 . 2 4 5 
- 3 . 4 9 9 
- 4 . 3 5 1 
- 5 . 2 0 3 
D M 
4 . 5 4 6 
3 . 6 9 5 
2 . 8 4 3 
2 . 2 9 6 
2 . 0 1 0 
1 . 1 5 0 
0 . 2 9 1 
- 0 . 5 6 9 
- 1 . 4 2 8 
- 2 . 2 8 8 
- 3 - J 4 8 
- 4 . 0 0 7 
DI>1 
4 . 2 9 8 
3 . 4 3 8 
2 . 5 7 9 
1 . 7 1 9 
0 . 0 6 0 
0 . 0 0 0 
SHEAR STRESSES 
DL2 
1 . 1 8 7 
0 . 8 8 3 
0 . 5 8 0 
0 . 2 7 7 
- 0 . 0 2 6 
- 0 . 3 2 9 
- 0 . 6 3 2 
- 0 . 9 3 5 
- 1 . 1 3 7 
- 1 . 2 2 7 
- 1 . 5 2 7 
- 1 . 8 2 8 
+ ( L L - I ) 
2 . 1 0 0 
1 . 5 2 8 
1 . 3 1 6 
1 . 1 0 7 
0 . 9 0 5 
0 . 7 1 3 
0 . 5 1 7 
0 . 3 4 6 
0 . 2 5 0 
0 . 2 0 0 
0 . 0 8 2 
0 . 0 3 9 
SHEAR STRESSES 
DL2 
1 - 5 9 5 
1 . 2 9 5 
0 . 9 9 4 
0 . 8 0 2 
0 . 7 0 0 
0 . 3 9 7 
0 . 0 9 4 
- 0 . 2 0 9 
- 0 . 5 1 2 
- 0 . 8 1 5 
- 1 . 1 1 8 
- 1 . 4 2 1 
♦ ILL,*!) 
2 . 1 0 1 
1 . 6 1 2 
1 . 4 6 0 
1 . 3 5 7 
1 . 2 9 8 
1 . 1 0 5 
0 . 9 0 2 
0 . 6 7 4 
0 . 4 6 3 
0 . 2 7 3 
0 . 2 4 3 
0 . 2 4 1 
SHEAR STRESSES 
DL2 
1 . 5 1 6 
1 . 2 1 2 
0 . 9 0 9 
0 . 6 0 6 
0 . 3 0 3 
0 . 0 0 0 
+ { L L + I ) 
2 . 1 2 1 
1 . 6 3 3 
1 . 4 8 2 
1 . 3 0 6 
1 - 1 1 2 
0 . 9 0 7 
- ( L L + I ) 
- 0 . 1 4 5 
- 0 . 1 9 8 
- 0 . 4 2 9 
- 0 . 6 5 8 
- 0 . 8 8 5 
- 1 . 1 0 7 
- 1 - 2 8 2 
- 1 . 4 3 6 
- 1 - 5 2 3 
- 1 . 5 5 3 
- 1 . 6 6 0 
- 2 . 1 0 6 
- < L L + I ) 
- 0 . 1 8 8 
- 0 . 1 8 9 
- 0 . 2 8 0 
- 0 . 4 1 0 
- 0 . 4 7 3 
- 0 . 6 8 5 
- 0 . 9 1 3 
- 1 . 1 1 6 
- 1 . 3 0 9 
- 1 . 4 8 4 
- 1 . 6 3 4 
- 2 . 1 2 1 
- ( L L + I ) 
- 0 . 1 9 1 
- 0 . 1 9 3 
- 0 . 2 7 5 
- 0 . 4 6 5 
- 0 . 6 7 8 
- 0 . 9 0 7 
ALLOW COMPR 
REDUCTION 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
ALLOW COMPR 
REDUCTION 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
ALLOW COMPR 
REDUCTION 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
RATING 
I R 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 1 5 
0 . 9 0 
1 . 3 8 
0 . 8 0 
- 9 9 - 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
-99.99 
- 9 9 . 9 9 















- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 7 7 
2 . 2 3 
1 . 4 5 
0 . 3 5 
- 9 9 . 9 9 
- 9 9 - 9 9 















- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 6 
1 . 1 1 









- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 7 B V 
1 . 9 1 I 
3 . 0 5 B 
1 . 7 7 V 
0 - 6 2 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
FACTORS 
OR 
- 9 9 . 9 9 V 
- 9 9 - 9 9 V 
- 9 9 . 9 9 V 
0 . 1 0 V 
0 . 4 1 V 
1 - 5 3 V 
3 . 1 6 V 
2 . 2 0 V 
0 . 9 9 V 
0 . 0 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
FACTORS 
OR 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 7 0 V 
1 . 8 7 V 
3 . 4 2 I 
STRENGTHS AND LOAD FACTOR RATINGS 
SPAN 1 
X 
0 . 0 0 
1 5 . 0 0 
NON-COMP OVERLOAD NON-COMPACT COMPACT 
MOMENT MOMENT SHEAR RATING FACTORS MOMENT 
STRENGTH STRENGTH STRENGTH IR OR STRENGTH 
11295 .1 B 10730 .4 1 0 8 . 6 - 9 9 . 9 9 V - 9 9 . 9 9 V 




3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 - 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 S . 0 O 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 3 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 S . 1 
1 1 2 9 5 - 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
- 8 5 6 3 - 0 
- 1 0 6 9 0 . 3 











1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 - 4 
1 0 7 3 0 . 4 
8 1 3 4 . 9 
8 1 3 4 . 9 




- 1 0 6 9 0 . 3 
- 1 0 6 9 0 . 3 
- 8 5 6 3 . 0 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
- 7 3 2 3 . 9 
- 7 3 2 3 . 9 












1 0 1 5 5 . B 
1 0 1 5 5 . 8 
8 1 3 4 . 9 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
6 9 5 7 . 7 
6 9 5 7 . 7 
8 7 5 8 . 0 
1 0 B . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 - 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 B . 6 
SHEAR 
STRENGTH 
1 0 8 , 6 
1 0 8 . 6 
1 0 B . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 6 . 6 
1 0 8 . 6 
1 0 8 . 6 
0 . 4 6 
1 . 1 7 
1 . 5 6 
1 - 0 5 
0 . 3 6 
- 9 5 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 











0 . 7 6 
1 . 9 6 
2 . 6 0 
1 . 7 4 
0 . 6 0 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 




- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 5 
0 . 2 3 
0 . 9 0 
1 - 8 8 
1 . 3 1 
0 . 5 8 
0 . 0 4 
- 9 9 . 9 9 














- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 0 
0 . 3 9 
1 . 5 0 
3 . 1 3 
2 . 1 6 
0 . 9 7 
0 . 0 7 
' 9 9 . 9 9 

























MOMENT RATING FACTORS 





SHEAR RATING FACTORS 
STRENGTH STRENGTH STRENGTH IR 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 S . 0 0 
6 0 . 0 0 
7 5 . 0 0 
-921B-9 U 
- 7 3 2 3 . 9 U 
- 7 3 2 3 . 9 U 
8 7 5 8 . 0 
6 9 5 7 . 7 
6 9 5 7 . 7 
11295 .1 B 10730 .4 
11295 -1 B 10730 .4 
1 1 2 9 5 . 1 B 10730 .4 
1 0 8 . 6 - 9 9 . 9 9 V - 9 9 . 9 9 
1 0 8 , 6 - 9 9 . 9 9 V - 9 9 . 9 9 
1 0 8 . 6 - 9 9 . 9 9 V 
0 . 4 1 V 
1 .11 V 
2 . 0 7 I 
10B.6 
1 0 8 . 6 




9 9 . 9 9 V 
0 . 6 8 V 
1 .64 V 







WARNING - THE RATING FACTOR FOR CRITICAL SECTION I S NEGATIVE. 
THIS INDICATES THAT THE DEAD LOAD STRESS IS GREATER THAN 
THE ALLOWABLE STRESS AT THIS SECTION. CHECK INPUT FOR 
GIRDER SPACING, SLAB THICKNESS, DEAD LOADS AND SECTION 
PROPERTIES. 
GIRDER - LIVE LOAD ML80 * 
* * * * * * • ■ * • * • * • • * > • • * *****+*+*+ 
MAXIMUM REACTION? 
SUPPORT DL1 
1 8 7 . 1 
2 2 5 6 . 1 
3 2 1 6 . 2 
DL2 
3 0 . 9 
8 9 . 9 
7 6 . 4 
+ CLL+I) 
6 1 . 3 
S B . l 
6 4 . 2 
- ( L L + I ) 
- 4 . 7 
- 7 . 4 
- 9 . 9 
REACTIONS 
+ I . F . - I . F . 
1 . 1 8 1.1B 
1 . 1 8 1 . 1 8 
1 . 1 8 1 . 1 1 
MOMENTS 
+ I . F . - I . F 
1 . 1 8 1 . 1 8 
L I B 1 . 1 8 
NOTE: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD 
ARE CALCULATED BASED ON AASHT0 ARTICLE 3 . 2 3 - 1 
AS INTERPRETED IN SOL 4 3 1 - 9 3 - 0 5 . 
UNFACTORED MOMENTS AND SHEARS 
SPAN 1 - LIVE LOAD IMPACT FACTORS : POS MOM 1.10 NEC MOM 1.18 
X 
0 
I S . 
3 0 
4 5 
6 0 , 
7 5 
9 0 
1 0 5 . 
1 1 5 . 
1 2 0 . 
1 3 5 
1 5 0 
. 0 0 
. 0 0 
. 0 0 
0 0 
, 0 0 
. 0 0 
, 0 0 
. 0 0 
0 0 
, 0 0 
, 0 0 
. 0 0 
DL1 DL2 * ( L L + I ) 
MOMENT MOMENT 
0 . 0 0 . 0 
SIMULT SHEAR 
1 1 3 6 . 1 4 0 4 . 1 
SIMULT SHEAR 
1 9 4 0 . 5 6 8 9 . 9 
SIMULT SHEAR 
2 4 0 7 . 4 8 5 7 . 3 
SIMULT SHEAR 
2 5 3 8 . 7 9 0 6 . 3 
SIMULT SHEAR 
2 3 3 4 . 3 8 3 7 . 1 
SIMULT SHEAR 
1 7 9 4 . 4 6 4 9 . 4 
SIMULT SHEAR 
9 1 8 - 9 3 4 3 . 4 
SIMULT SHEAR 
1 4 8 . 7 7 3 . 7 
SIMULT SHEAR 
- 2 9 2 . 3 - B O . 9 
SIMULT SHEAR 
- 1 8 3 9 - 0 - 6 2 3 - 6 
SIMULT SHEAR 
- 3 7 2 1 . 3 - 1 2 B 4 . 6 
SIMULT SHEAR 
MOMENT 
0 . 0 
0 . 0 
7 1 0 . 6 
4 7 . 8 
1 2 0 4 . 1 
4 0 . 9 
1 5 1 0 . 5 
1 9 . 7 
1 6 3 0 . 3 
1 2 . 9 
1 5 8 8 . 4 
- 1 9 - 2 
1 4 0 8 . 3 
- 2 5 - 2 
1 1 0 9 . 7 
- 3 0 . 5 
8 6 1 . 8 
- 3 3 . 5 
7 3 0 . 3 
- 3 5 . 0 
3 0 5 . 4 
- 3 8 . 7 
1 9 3 . 2 
1 - 3 
- { L L + I J 
MOMENT 
0 . 0 S 
0 . 0 
- 7 0 . 5 
- 4 . 7 
- 1 4 0 . 9 
- 4 . 8 
- 2 1 1 . 4 
- 4 . 8 
- 2 8 1 . 9 
- 4 . 9 
- 3 5 2 . 3 
- 5 . 0 
- 4 2 2 . 8 
- 4 . 9 
- 4 9 3 . 2 
- 4 . 8 
- 5 4 0 . 2 
- 4 . 8 
- 5 6 3 . 7 
- 4 . 8 
- 6 3 4 . 2 
- 4 . 7 
- 9 2 8 . 2 S 
- 4 0 . 0 
DL1 DL2 
SHEAR SHEAR 
8 7 . 1 3 0 . 9 
SIMULT MOM 
6 4 . 7 2 3 . 0 
SIMULT MOM 
4 2 . 3 1 5 - 1 
SIMULT MOM 
1 9 . 9 7 . 2 
SIMULT MOM 
- 2 . 4 - 0 , 7 
SIMULT MOM 
- 2 4 . 8 - 8 . 6 
SIMULT MOM 
- 4 7 . 2 - 1 6 . 5 
SIMULT MOM 
- 6 9 . 6 - 2 4 . 3 
SIMULT MOM 
- 8 4 . 5 - 2 9 . 6 
SIMULT MOM 
- 9 1 - 9 - 3 2 . 2 
SIMULT MOM 
- 2 1 4 . 3 - 4 0 . 1 
SIMULT MOM 
- 1 3 6 . 7 - 4 8 . 0 
SIMULT MOM 
+ ( L L - I ) 
SHEAR 
6 1 . 3 
0 . 0 
4 7 . 8 
7 1 0 . 6 
4 0 . 9 
1 2 0 4 . 1 
3 4 . 1 
1 4 9 1 . 6 
2 7 . 6 
1 5 9 0 . 1 
2 1 . 5 
1 5 2 2 . 7 
1 5 . 3 
1 3 1 8 . 3 
9 . 9 
1 0 1 1 . 8 
6 . 9 
7 6 7 . 1 
S . 4 
6 4 0 . 1 
1 . 8 
2 4 0 . 4 
1 . 3 
1 9 3 . 2 
- ( L L + I ) 
SHEAR 
- 4 . 7 
0 . 0 
- 4 . 7 
- 7 0 . 5 
- 1 1 . 8 
1 0 1 3 . 8 
- 1 9 . 3 
1 3 8 5 . 8 
- 2 6 . 8 
1 5 5 7 . 0 
- 3 4 . 2 
1 5 4 6 . 5 
- 4 0 . 1 
1 3 7 9 . 4 
- 4 5 - 3 
1 0 8 6 . 9 
- 4 8 . 4 
8 3 8 . 9 
- 4 9 . 9 
7 0 6 . 2 
- 5 3 . 6 
2 7 3 . 0 
- 6 3 . 2 

























1 2 0 
1 3 5 
1 5 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
DL1 DL2 
MOMENT MOMENT 
- 3 7 2 1 . 3 - 1 2 B 4 . 6 
SIMULT SHEAR 
- 2 0 9 7 . 7 - 7 1 5 . 2 
SIMULT SHEAR 
- 8 0 9 . 6 - 2 6 4 . 2 
SIMULT SHEAR 
- 1 3 7 . 4 - 2 9 . 3 
SIMULT SHEAR 
1 4 2 - 8 6 8 . 5 
SIMULT SHEAR 
7 5 9 . 7 2 8 2 . 8 
SIMULT SHEAR 
1 0 4 0 . 9 3 7 8 . 8 
SIMULT SHEAR 
9 8 6 . 6 3 5 6 . 4 
SIMULT SHEAR 
5 9 6 . 6 2 1 5 . 7 
SIMULT SHEAR 
- 1 2 8 . 9 - 4 3 . 4 
SIMULT SHEAR 
- 1 1 9 0 . 0 - 4 2 0 . 8 
SIMULT SHEAR 
- 2 5 8 6 . 8 - 9 1 6 . 6 
SIMULT SHEAR 
i ( L L + I ) 
MOMENT 
1 9 3 . 2 
- 6 . 1 
3 5 6 . 4 
3 7 . 1 
7 7 4 . 1 
3 1 . 9 
1 0 0 0 . 6 
2 7 . 9 
1 0 9 8 . 3 
2 5 . 9 
1 3 0 1 . 2 
1 9 . 4 
1 3 6 3 . 4 
- 1 2 . 9 
1 2 9 2 . 9 
- 1 9 . 8 
1 0 8 1 . 2 
- 2 6 . 3 
7 4 9 . 4 
- 3 2 . 2 
3 3 3 . 8 
- 3 7 . 3 
2 4 6 . 4 
7 . 8 
- ( L L » I > 
MOMENT 
- 9 2 8 . 2 S 
7 . 6 
- 8 1 0 . 7 
7 . 9 
- 6 9 3 . 3 
8 - 0 
- 6 1 5 . 0 
8 . 0 
- 5 7 5 . 8 
8 . 1 
- 4 5 8 . 4 
8 . 2 
- 3 4 0 . 9 
8 . 3 
- 3 6 0 . 1 
- 6 . 4 
- 4 5 2 . 3 
- 6 . 3 
- 5 4 4 . 6 
- 6 - 3 
- 6 3 6 . 8 
- 6 . 2 
- 7 3 4 . 3 S 
- 3 7 . 0 
DL1 DL2 
SHEAR SHEAR 
1 1 9 . 4 4 1 . 9 
SIMULT MOM 
9 7 . 1 3 4 . 0 
SIMULT MOM 
7 4 . 7 2 6 . 1 
SIMULT MOM 
5 9 . 8 2 0 . 9 
SIMULT MOM 
5 2 . 3 1 8 . 2 
SIMULT MOM 
2 9 . 9 1 0 . 3 
SIMULT MOM 
7 . 6 2 . 5 
SIMULT MOM 
- 1 4 . 8 - 5 . 4 
SIMULT MOM 
- 3 7 . 2 - 1 3 . 3 
SIMULT MOM 
- S 9 . 6 - 2 1 . 2 
SIMULT MOM 
- 8 1 . 9 - 2 9 . 1 
SIMULT MOM 




6 2 . 6 
- 1 4 3 . 7 
5 1 . 6 
3 3 4 . 7 
4 6 . 4 
7 5 3 . 4 
4 2 . 4 
9 7 7 . 1 
4 0 . 5 
1 0 7 2 . 4 
3 4 . 1 
1 2 6 5 . 5 
2 7 . 4 
1 3 1 4 . 9 
2 0 . 0 
1 2 1 8 . 0 
1 3 . 3 
9 8 7 . 7 
8 . 0 
1 1 . 5 
7 . 9 
1 2 9 . 0 
7 . 8 
2 4 6 . 4 
- I L L + I ) 
SHEAR 
- 6 . 1 
1 9 3 . 2 
- 6 . 2 
1 0 0 . 9 
- 7 . 6 
6 7 4 . 3 
- 1 1 . 6 
9 2 2 . 6 
- 1 3 . 6 
1 0 0 6 . 6 
- 2 0 . 4 
1 2 2 8 . 7 
- 2 7 . 7 
1 3 1 6 . 6 
- 3 4 . 4 
1 2 5 8 . 2 
- 4 0 . 8 
1 0 5 6 . 3 
- 4 6 . 7 
7 2 8 . 8 
- 5 1 . 9 
3 0 9 . 1 
- 6 2 . 7 














SPAN 3 - LIVE LOAD IMPACT FACTORS : PQS MOM 1.18 NEG MOM 1.18 
DLl DL2 +(LL*.I( 
X MOMENT MOMENT MOMENT 
0 . 0 0 - 2 5 8 6 . 8 - 9 1 6 . 6 2 4 6 . 4 
SIMULT SHEAR -2 
1 5 . 0 0 - 1 0 7 6 . 6 - 3 6 4 . 0 335 
SIMULT SHEAR 37 
3 0 . 0 0 9 9 - 0 3 0 . 2 750 
SIMULT SHEAR 32. 
45.00 
60.00 
7 5 . 0 0 
9 3 7 . 0 3 2 6 . 1 1081 
26 SIMULT SHEAR 
1440 .4 5 0 3 . 6 1290 
SIMULT SHEAR 19 
1 6 0 8 . 2 5 6 2 . 8 1356 
SIMULT SHEAR 1 2 . 7 
(LL+I) 
MOMENT 
- 7 3 4 . 3 
6 








- 2 6 8 . 1 
6 , 6 
DLl DL2 
SHEAR SHEAR 
1 1 1 . 9 3 9 . 5 
SIMULT MOM 
8 9 . 5 3 1 . 6 
SIMULT MOM 
6 7 . 1 2 3 . 7 
SIMULT MOM 
4 4 . 7 1 5 . 8 
SIMULT MOM 
2 2 . 4 7 . 9 
SIMULT MOM 




6 2 . 7 
- 1 5 3 . 6 
5 1 . 8 
3 1 0 . 7 
4 6 . 6 
7 3 0 . 2 
4 0 . 7 
1 0 5 6 . 1 
3 4 . 2 
1 2 5 5 . 1 
2 7 . 5 








6 5 2 . 8 
- 1 3 . 4 
9 8 7 . 3 
- 2 0 . 2 
1 2 1 6 . 0 
- 2 7 . 5 
1309-3 







FLEXURAL STRESSES - BEAM 
SPAN 1 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 2 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
13S .00 




D L l 
0 . 0 0 0 
- 1 0 . 5 7 5 • 
- 1 8 . 0 3 2 
- 2 2 . 3 7 1 
- 2 3 . 5 9 0 
- 2 1 . 6 9 2 
- 1 6 . 6 7 4 
- 8 . 5 3 8 
- 1 . 3 8 2 
2 . 2 2 2 
1 3 . 9 8 1 
2 8 - 2 9 1 
TOP 
DLl 
2 8 . 2 9 1 
1 5 . 9 4 7 
6 . 1 5 5 
1-276 
- 1 . 3 2 7 
- 7 . 0 5 9 
- 9 . 6 7 3 
- 9 . 1 6 B 
- 5 . 5 4 4 
1.19B 
11-058 
2 4 . 0 3 0 
FIBER STEEL STRESS 
DL2 
0 . 0 0 0 
- 1 . 2 3 3 
- 2 . 1 0 4 
- 2 . 6 1 5 
- 2 . 7 6 5 
- 2 . 5 5 3 
- 1 . 9 8 1 
- 1 . 0 4 8 





0 . 0 0 0 
- 0 . 7 6 2 
- 1 . 2 9 2 
- 1 . 6 2 1 
- 1 . 7 4 9 
- 1 . 7 0 4 
- 1 - 5 1 1 
- 1 . 1 9 1 
- 0 . 9 2 5 
-0 .77A 
- 0 . 3 2 6 
- 0 . 2 0 6 
FIBER STEEL STRESS 
DL2 
7 . 5 0 5 
4 . 1 7 8 
1.54 4 
0 . 2 0 0 
- 0 . 2 0 9 
- 0 . 8 6 3 
- 1 . 1 5 5 
- 1 . 0 8 7 
- 0 . 6 5 8 
0.29G 
2 . 8 7 2 
6 . 2 5 5 
+(LL+I) -
- 0 . 2 0 6 
- 0 . 3 B 0 
- 0 . 8 2 5 
- 1 . 0 7 3 
- 1 . 1 7 8 
- 1 . 3 9 6 
- 1 - 4 6 3 
- 1 . 3 8 7 
- 1 . 1 6 0 
- 0 . 8 0 4 
- 0 . 3 5 8 
- 0 . 2 6 4 
(LL+I) 
0 . 0 0 0 
0 . 4 6 1 




2 . 8 8 5 
3 .366 





5 . 4 2 2 
4 . 7 3 6 
4 . 0 5 0 
4 . 1 9 7 
3 . 9 3 0 
3 . 1 2 6 
2 .326 
2 .458 
3 . 0 8 7 
3 . 7 1 6 
4 . 3 4 5 
s.on 
BOTTOM FIBER 
D L l 
0 . 0 0 0 
9 . 3 3 0 
1 5 . 9 0 8 
1 9 . 7 3 6 
2 0 . 8 1 2 
1 9 . 1 3 7 
1 4 . 7 1 0 
7 . 5 3 3 
1 .219 
- 2 . 0 3 4 
- 1 2 . 8 0 0 








4 . 3 4 3 
2 .297 
0 .493 
- 0 . 5 3 0 
- 4 . 0 8 3 
- 8 . 4 1 2 
BOTTOM FIBER 
D L l 
- 2 5 . 9 0 2 
- 1 4 . 6 0 1 
- 5 . 6 3 S 
- 1 . 1 2 6 
1 . 1 7 1 
6 . 2 2 8 
8 . 5 3 3 
8 . 0 6 8 
4 . 8 9 1 
- 1 . 0 5 7 
- 9 . 7 5 6 
- 2 1 . 2 0 6 
DL2 
- 8 . 4 1 2 
-4 .6 8 3 
- 1 . 7 3 0 
- 0 . 2 2 2 
0.458 
1.891 
2 . 5 3 3 
2 . 3 8 3 
1.442 
- 0 . 3 2 9 
-3 -195 
- 6 . 9 5 9 
STEEL STRESS 
+(LL+I) 
0 . 0 0 0 
4 .404 
7.4G2 
9 . 3 6 1 
1 0 . 1 0 3 
9 .844 
8 . 7 2 8 
6 . 8 7 7 




- (LL+I ) 
0 . 0 0 0 
- 0 . 5 3 5 
- 1 - 0 7 0 
- 1 . 6 0 5 
- 2 . 1 4 0 
- 2 . 6 7 5 
- 3 - 2 1 0 
- 3 . 7 4 5 
- 4 . 1 0 2 
- 3 . 6 9 1 
- 4 . 1 5 2 





4 . 2 1 3 
6 . 2 0 1 
6 . 8 0 7 
6 .064 
6 . 4 4 9 
9 . 0 1 3 
6 . 7 0 1 
4 .644 
2 . 0 6 9 
1 .527 
- (LL+I ) 
- 6 . 0 7 8 
- 5 . 3 0 9 
- 4 . 5 4 0 
- 4 . 6 7 0 
- 4 . 3 7 2 
- 3 . 4 8 0 
- 2 . 5 8 8 
- 2 . 7 3 4 
- 3 . 4 3 5 
- 4 . 1 3 5 
- 4 . 8 3 5 
- S . 5 7 6 
TOP FIBER STEEL STRESS BOTTOM FIBER STEEL STRESS 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 S . 0 0 
6 0 . 0 0 
DLl 
2 4 . 0 3 8 
10 .004 
- 0 . 9 1 1 
- 8 . 7 0 7 
- 1 3 . 3 8 5 
DL2 
6 -255 
2 . 6 2 0 
- 0 . 0 9 2 
- 0 . 9 9 5 
- 1 . 5 3 6 
+(LL»I) 
- 0 . 2 6 4 
- 0 . 3 5 9 
- 0 . 8 0 5 
- 1 . 1 6 0 
- 1 . 3 8 4 
- (LL*I ) 
5 . 0 1 1 
4 . 3 7 5 
3 . 7 3 9 
3-102 
2 . 4 6 6 
DLl 
- 2 1 . 2 0 6 
-B.B26 
0 . 8 0 3 
7 . 6 8 1 
11.BOB 
DL2 





+ ( L L . I ) 
1 .527 
2 . 0 7 7 
4 . 6 5 2 
6 . 7 0 0 
7 . 9 9 6 
- ( L L . I ) 
- 5 . 5 7 6 
- 4 . 8 6 8 
- 4 . 1 6 0 
- 3 . 4 5 2 
- 2 . 7 4 4 
7 5 . 0 0 -54-944 - 1 - 7 1 7 - 1 . 4 5 5 1 .830 1 3 . 1 6 4 3 .764 .401 - 2 . 0 3 6 
FLEXURAL STRESSES - SLAB 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 - 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
CONCRETE 
DD2 
0 . 0 0 0 
- O . O ^ S 
- 0 . 1 2 9 
- 0 . 1 6 0 
- 0 . 1 6 9 
- 0 . 1 5 6 
- 0 . 1 2 1 
- 0 . 0 6 4 
- 0 . 0 1 4 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
STRESS 
* < L L + I ) 
0 . 0 0 0 
- 0 . 1 9 0 
- 0 . 3 2 1 
- 0 . 4 0 3 
- 0 . 4 3 5 
- 0 . 4 2 4 
- 0 . 3 7 6 
- 0 . 2 9 6 
- 0 . 2 3 0 
- 0 . 1 6 3 
- 0 . 0 7 7 
- 0 . 0 4 8 
SLAB REIK 
DL2 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 5 6 7 
4 . 3 6 9 
9 . 0 0 1 
IF STRE 
( L L + I ) 
0 . 0 0 0 
0 . 5 7 7 
1 . 1 5 5 
1 . 7 3 2 
2 . 3 0 9 
2 . 8 8 6 
3 . 4 6 4 
4 . 0 4 1 
4 . 4 2 6 
3 . 9 5 0 
4 . 4 4 3 
6 . 5 0 4 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
CONCRETE 
DL2 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 0 1 3 
- 0 . 0 5 3 
- 0 . 0 7 1 
- 0 . 0 6 6 
- 0 . 0 4 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
STRESS 
. ( L L * I ) 
- 0 . 0 4 8 
- 0 . 0 8 9 
- 0 . 1 9 4 
- 0 . 2 6 7 
- 0 . 2 9 3 
- 0 . 3 4 7 
- 0 . 3 6 4 
- 0 . 3 4 5 
- 0 . 2 6 8 
- 0 . 2 0 0 
- 0 . 0 8 9 
- 0 . 0 6 6 
SLAB REINF STRE 
DL3 
9 . 0 0 1 
5 . 0 1 2 
1 . 8 5 1 
0 . 2 4 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 3 5 5 
3 . 4 4 7 
7 . 5 0 9 
- ( L L + I ) 
6 . 5 0 4 
5 . 6 8 1 
4 . 8 5 8 
5 . 0 3 8 
4 . 7 1 7 
3 . 7 5 5 
2 . 7 9 3 
2 . 9 5 0 
3 . 7 0 6 
4 . 4 6 1 
5 . 2 1 7 
6 . 0 1 6 
SPAN 
CONCRETE STRESS SLAB REINF STRESS 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
DL2 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 0 0 6 
- 0 . 0 6 1 
- 0 . 0 9 4 
- 0 . 1 0 5 
+ ( L L » I ) 
- 0 . 0 6 6 
- 0 . 0 8 9 
- 0 . 2 0 0 
- 0 . 2 6 8 
- 0 . 3 4 4 
- 0 . 3 6 2 
DL2 
7 . 5 0 9 
3 . 1 4 6 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- ( L L + I ) 
6 . 0 1 6 
5 . 2 5 2 
4 . 4 8 8 
3 . 7 2 4 
2 . 9 6 0 
2 . 1 9 6 
SHEAR STRESSES AND ALLOWABLE STRESS FATINGS 
SPAN 
SHEAR STRESSES ALLOW COMPR RATING FACTORS 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
D L l 
3 . 3 4 5 
2 . 4 6 5 
1 . 6 2 5 
0 . 7 6 6 
- 0 . 0 9 4 
- 0 . 9 5 3 
DL2 + ( L L + I > 
1 . 1 8 7 • 2 . 3 5 6 
0 . B 8 3 
0 . 5 8 0 
0 . 2 7 7 
- 0 . 0 2 6 
- 0 . 3 2 9 
1 . 8 3 6 
1 - 5 7 1 
1 . 3 1 2 
1 . 0 6 2 
0 . 6 2 5 
- ( L L + I ) 
- 0 . 1 6 0 
- 0 . 1 6 2 
- 0 . 4 5 2 
• 0 . 7 4 3 
- 1 . 0 3 0 
- 1 . 3 1 3 
REDUCTION 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
IR OR 
•99.99 V - 9 9 . 9 9 V 
■99.99 V - 9 9 . 9 9 V 
0 .12 V 0 . 6 6 V 
0 .76 I 1 . 6 2 I 
1 .15 B 2 . 5 4 B 
0 .68 I 1 - 4 9 V 
90.00 -1 .813 -0-632 
105.00 -2.672 
115.00 -3.245 
















0 . 5 8 7 
0 . 3 8 1 
0 . 2 6 6 
0 . 2 0 7 
0.0G8 
0 . 0 4 9 
- 1 . 5 4 0 
- 1 . 7 4 2 
- 1 . 8 5 8 
- 1 . 8 9 8 
- 2 . 0 4 1 







- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 5 2 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
SPAN 
= = = = = ~a 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 S . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
SPAN 3 
DL1 
4 . 5 4 6 
3 . 6 9 5 
2 . 8 4 3 
2 . 2 9 6 
2 . 0 1 0 
1 . 1 5 0 
0 . 2 9 1 
- 0 . 5 6 9 
- 1 . 4 2 8 
- 2 . 2 8 8 
- 3 . 1 4 8 
- 4 . 0 0 7 
SHEAR STRESSES 
DL2 
1 - 5 9 5 
1 - 2 9 5 
0 , 9 9 4 
0 . 8 0 2 
0 - 7 0 0 
0 , 3 9 7 
0 , 0 9 4 
- 0 . 2 0 9 
- 0 . 5 1 2 
- 0 . 8 1 5 
- 1 . 1 1 8 
- 1 . 4 2 1 
+ ( L L + I ) 
2 . 3 8 2 
1 . 9 6 5 
1 . 7 6 6 
1 . 6 3 1 
1 . 5 5 5 
1 . 3 0 8 
1 - 0 5 1 
0 . 7 7 0 
0 . 5 1 1 
0 . 3 0 7 
0 . 3 0 4 
0 - 3 0 1 
- ( L L + I ) 
- 0 . 2 3 4 
- 0 . 2 3 6 
- 0 . 2 9 1 
- 0 . 4 4 7 
- 0 . 5 2 4 
- 0 . 7 8 3 
- 1 . 0 6 5 
- 1 . 3 2 2 
- 2 . S 6 B 
- 1 . 7 9 5 
- 1 . 9 9 3 
- 2 . 4 0 8 
ALLOW COMPR 
REDUCTION 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
RATING 
IR 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 6 5 
1 . 9 2 
1 . 2 3 
0 . 2 9 
- 9 9 . 9 9 
- 9 9 . 9 9 















- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 0 9 V 
0 . 3 4 V 
1 . 2 9 V 
2 . 7 1 V 
l .QG V 
. 0 . 8 3 V 
0 . 0 8 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
SHEAR STRESSES 
DL1 
4 . 2 9 8 
3 . 4 3 8 
2 . 5 7 9 
1 .719 
0 . 8 6 0 




0 . 9 0 9 
0 . 6 0 6 
0 .303 
0 . 0 0 0 
!LL*I) - (LL+I 






ALLOW COMPR RATING FACTORS 
REDUCTION 
0 . 2 3 9 
0 . 2 4 1 











- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 0 5 V 
0 .94 V 
1-93 I 
OR 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 5 8 V 
1 .58 V 
2.95 I 
STRENGTHS AND LOAD FACTOR RATINGS 
SPAN 1 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 S . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 




1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 - 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 - 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
- 8 5 6 3 . 0 
- 1 0 6 9 0 . 3 













1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 O 7 3 0 . 4 
1 0 7 3 0 . 4 
1 O 7 3 0 . 4 
1 0 7 3 0 . 4 
8 1 3 4 . 9 
8 1 3 4 . 9 




STRENGTH I R 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 B . 6 
1 0 8 . 6 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 3 8 
0 . 9 9 
1 . 3 5 
0 . 8 8 
0 . 3 0 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 














- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 6 4 
1 . 6 5 
2 . 2 5 
1 . 4 7 
0 . 5 0 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 



















I R OR 
SPAN 
NON-COMP OVERLOAD NON-COMPACT COMPACT 
MOMENT MOMENT SHEAR RATING FACTORS MOMENT 
X STRENGTH STRENGTH STRENGTH IR OR STRENGTH 
O.00 - 1 0 6 9 0 . 3 U 10155 .8 1 0 8 . 6 - 9 9 . 9 9 V - 9 9 - 9 9 V 




3 0 . 0 0 
4 0 . 0 0 
4 5 - 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
- 8 5 6 3 . 0 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
- 7 3 2 3 . 9 
- 7 3 2 3 . 9 











8 1 3 4 . 9 
10730 .4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
10730 .4 
1 0 7 3 0 . 4 
10730 .4 
£ 9 5 7 . 7 
6 9 5 7 . 7 
6 7 5 8 . 0 
108 .6 
108 .6 
1 0 8 . 6 
108 .6 
1 0 8 . 6 




1 0 8 . 6 
- 9 9 . 9 9 
0.04 






- 9 9 . 9 9 



















- 9 9 
- 9 9 
. 9 9 
, 0 7 
. 3 2 
. 2 7 
6 9 
. 8 4 
. 8 1 
. 0 6 
. 9 9 


























- 9 2 1 8 . 9 U 8 7 5 8 . 0 
- 7 3 2 3 . 9 U 6 9 S 7 . 7 
- 7 3 2 3 . 9 U 6 9 5 7 . 7 
11295 .1 B 10730 .4 
11295-1 B 10730 .4 
7 5 . 0 0 1 1 2 9 S . 1 B 1 0 7 3 0 . 4 
NON-COMPACT COMPACT 
SHEAR RATING FACTORS MOMENT 
STRENGTH IR OR STRENGTH 
1 0 8 . 6 - 9 9 - 9 9 V - 9 9 . 9 9 V 
1 0 B . 6 - 9 9 . 9 9 V - 9 9 . 9 9 V 
1 0 8 . 6 - 9 9 . 9 9 V - 9 9 . 9 9 V 
1 0 8 . 6 0 . 3 4 V 0 . 5 7 V 
1 0 8 . 6 0 . 9 3 V 1 . 5 6 V 




WARNING - THE RATING FACTOR FOR CRITICAL SECTION IS NEGATIVE. 
THIS INDICATES THAT THE DEAD LOAD STRESS I S GREATER THAN 
THE ALLOWABLE STRESS AT THIS SECTION. CHECK INPUT FOR 
GIRDER SPACING, SLAB THICKNESS, DEAD LOADS AND SECTION 
PROPERTIES. 
<±**•**....».**„.«.«.■»»**,*... 
GIRDER LIVE LOAD P-B2 







8 7 . 1 
2 5 6 . 1 
2 1 6 . 2 
DL2 
3 0 . 9 
8 9 . 9 
7 6 . 4 
♦ U L + I ) 
1 3 4 . 9 
1 5 4 . 5 
1 5 8 . 5 
- < L L + I ) 
- 1 1 . 7 
- 1 8 . 6 
- 2 4 . 9 
REACTIONS 
+ I . F . - I . F . 
1 - 1 8 1 . 1 8 
1 . 1 8 1 . 1 8 
1 . 1 8 1 . 1 8 
MOMENTS 
+ I . F . - l . F 
1 . 1 6 1 . 1 8 
L I B 1 . 1 8 
NOTE: ALL SUPPORT REACTIONS AND END SHEARS IN EACH SPAN DUE TO A LIVE LOAD 
ARE CALCULATED BASED ON AASHTO ARTICLE 3 . 2 3 . 1 
AS INTERPRETED IN SOL 4 3 1 - 9 3 - 0 5 . 
UNFACTORED MOMENTS AND SHEARS 
SPAN 1 -
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
LIVE LOAD IMPACT FACTORS : POS 
DL1 DL2 + ( L L + I ) ■ 
MOMENT MOMENT MOMENT 
0 . 0 0 . 0 0 . 0 
SIMULT SHEAR 0 . 0 
1 1 3 8 . 1 4 0 4 . 1 1 6 0 4 . 7 
SIMULT SHEAR 1 0 7 . 9 
1 9 4 0 . 5 6 8 9 - 9 2 7 1 4 . B 
SIMULT SHEAR 7 3 . 9 
2 4 0 7 . 4 8 5 7 . 3 3 3 5 0 . 5 
SIMULT SHEAR 3 9 . 7 
2 5 3 8 . 7 9 0 6 . 3 3 5 4 0 . 9 
- ( L L * I ) 
MOMENT 
0 . 0 
0 . 0 
- 1 7 6 . 0 
- 1 1 . 8 
- 3 5 2 . 1 
- 1 2 . 0 
- 5 2 B . 1 
- 1 2 . 1 
- 7 0 4 . 2 




8 7 . 1 
NEG MOM 1 . 1 8 
DL2 
SHEAR 
3 0 . 9 
SIMULT MOM 
6 4 . 7 2 3 . 0 
SIMULT MOM 
4 2 . 3 1 5 . 1 
SIMULT MOM 
1 9 . 9 7 . 2 
SIMULT MOM 
- 2 . 4 - 0 . 7 
+ ( L L + I ) 
SHEAR 
1 3 4 . 9 
0 . 0 
1 0 7 . 9 
1 6 0 4 . 7 
9 0 . 0 
2 6 5 1 . 0 
7 2 . B 
3 1 8 2 . 2 
5 6 . 6 
- { L L + D 
SHEAR 
- 1 1 . 7 
0 . 0 
- 1 1 . 8 
- 1 7 6 . 0 
- 1 7 . 2 
1 4 8 3 . 7 
- 3 0 . 8 
2 2 0 2 . 1 







. F . 
. 1 8 
. 1 9 
. 2 0 
. 2 2 
. 2 3 
7 5 , 
9 0 
1 0 5 
1 1 5 . 
1 2 0 . 
1 3 5 . 
1 5 0 . 
SPAN 
0 0 
. 0 0 
. 0 0 
. 0 0 






3 5 . 
3 0 . 
4 0 . 
4 5 , 
6 0 . 
7 5 . 
9 0 . 
1 0 5 
1 2 0 
1 3 S . 
1 5 0 , 
SPAN 
. 0 0 
0 0 
. 0 0 
0 0 




. 0 0 
. 0 0 
. 0 0 





<P v ~ — _ 
3 0 
4 5 
6 0 . 




2 3 3 4 . 3 8 3 7 . 1 
SIMULT SHEAR 
1 7 9 4 . 4 6 4 9 . 4 
SIMULT SHEAR 
9 1 8 . 9 3 4 3 . 4 
SIMULT SHEAR 
1 4 8 . 7 7 3 . 7 
SIMULT SHEAR 
- 2 9 2 . 3 - 8 0 . 9 
SIMULT SHEAR 
- 1 8 3 9 . 0 - 6 2 3 . 6 
SIMULT SHEAR 
- 3 7 2 1 . 3 - 1 2 8 4 . 6 
SIMULT SHEAR 
- 1 6 . 3 
3 4 2 5 . 5 
- 2 0 . 1 
3 0 6 0 . 3 
- S 4 . 4 
2 3 5 0 . 0 
- 7 0 . 0 
1 6 8 1 . 3 
- 7 9 . 1 
1 3 5 8 . 3 
- B 3 . 7 
4 3 5 . 0 
3 . 3 
4 8 3 . 3 
3 - 2 
- 1 2 - 2 
- 8 8 0 . 2 
- 1 2 . 4 
- 1 0 5 6 . 3 
- 1 2 . 2 
- 1 2 3 2 . 3 
- 1 2 . 1 
- 1 3 4 9 . 7 
- 1 2 . 0 
- 1 4 0 8 . 3 
- 1 2 . 0 
- 1 5 6 4 . 4 
- 1 1 . 8 
- 2 3 3 5 . 3 
- 9 6 . 0 
LIVE LOAD IMPACT FACTORS : PQS 
i 
DL1 DL2 +<LL<I ) - ( L L + I ) 
MOMENT MOMENT 
- 3 7 2 1 . 3 - 1 2 8 4 . 6 
SIMULT SHEAR 
- 2 0 9 7 . 7 - 7 1 5 . 2 
SIMULT SHEAS 
- 8 0 9 . 6 - 2 6 4 . 2 
SIMULT SHEAR 
- 1 3 7 . 4 - 2 9 . 3 
SIMULT SHEAR 
1 4 2 . 8 6 8 . 5 
SIMULT SHEAR 
7 5 9 . 7 2 6 2 . 8 
SIMULT SHEAR 
1 0 4 0 . 9 3 7 8 . 8 
SIMULT SHEAR 
9 8 6 . 6 3 5 6 . 4 
SIMULT SHEAR 
5 9 6 . 6 2 1 5 . 7 
SIMULT SHEAR 
- 1 2 8 . 9 - 4 3 . 4 
SIMULT SHEAR 
- 1 1 9 0 . 0 - 4 2 0 . 8 
SIMULT SHEAR 
- 2 5 8 6 . 8 - 9 1 6 . 6 
SIMULT SHEAR 
MOMENT 
4 8 3 . 3 
- 1 5 . 4 
3 9 3 . 0 
8 7 . 8 
1 4 3 0 . 6 
7 2 . 5 
2 0 5 7 . 4 
6 1 . 3 
2 2 9 1 . 2 
5 5 . 7 
2 7 3 6 . 6 
3 7 . 9 
2 8 3 7 . 7 
1 8 . 3 
2 7 2 3 . 1 
- 3 8 . 8 
2 2 5 3 . 8 
- 5 6 - 6 
1 4 3 2 . 9 
- 7 3 . 4 
4 3 3 . 2 
4 . 2 
6 2 0 . 0 
1 9 . 7 
MOMENT 
- 2 3 3 5 . 3 
1 9 . 7 
- 2 0 3 9 . 8 
1 9 . 9 
- 1 7 4 4 . 2 
2 0 . 1 
- 1 5 4 7 . 2 
2 0 . 2 
- 1 4 4 8 . 7 
2 0 . 3 
- 1 1 5 3 - 2 
2 0 . 5 
- 8 5 7 . 7 
2 0 . 6 
- 9 0 1 . 1 
- 1 6 . 0 
- 1 1 3 1 . 9 
- 1 5 . 8 
- 1 3 6 2 . 6 
- 1 5 . 7 
- 1 5 9 3 . 4 
- 1 5 . 5 
- 1 8 3 8 . 4 
- 9 6 . 6 
LIVE LOAD IMPACT FACTORS : POS 
DL1 DL2 * ( L L + I ) - ( L L + I ) 
MOMENT MOMENT 
- 2 5 8 6 . 8 - 9 1 6 . 6 
SIMULT SHEAR 
, 0 0 * ^ 1 0 7 6 - 6 - 3 8 4 . 0 
J SIMULT SHEAR 
, 0 0 
. 0 0 
. 0 0 
. 0 0 
9 8 . 0 3 0 . 2 
SIMULT SHEAR 
9 3 7 . 0 3 2 6 . 1 
SIMULT SHEAR 
1 4 4 0 . 4 5 0 3 . 6 
SIMULT SHEAR 
1 6 0 8 . 2 5 6 2 . 8 
SIMULT SHEAR 
MOMENT 
6 2 0 . 0 
- 5 . 2 
5 4 1 . 2 
- 5 . 3 
1 4 3 6 . 4 
7 3 . 1 
2 2 5 1 . 8 
5 6 . 3 
2 7 1 2 . 2 
3 8 . 4 
2 8 1 6 . 0 
- 1 8 . 8 
MOMENT 
- 1 8 3 8 . 4 
1 5 . 6 
- 1 6 0 4 . 9 
1 5 . 7 
- 1 3 7 1 . 5 
1 5 . 9 
- 1 1 3 8 . 1 
1 6 . 0 
- 9 0 4 . 6 
1 6 . 2 
- 6 7 1 . 2 
- 1 6 . 5 
SIMULT MOM 
- 2 4 . 8 - 8 . 6 
SIMULT MOM 
- 4 7 . 2 - 1 6 . 5 
SIMULT MOM 
- 6 9 . 6 - 2 4 . 3 
SIMULT MOM 
- 8 4 . 5 - 2 9 . 6 
SIMULT MOM 
- 9 1 . 9 - 3 2 . 2 
SIMULT MOM 
- 1 1 4 . 3 - 4 0 . 1 
SIMULT MOM 
S - 1 3 6 . 7 - 4 8 . 0 
SIMULT MOM 
3 2 5 7 . 8 
4 1 . 6 
2 9 5 2 . 5 
2 7 . 2 
2 3 5 1 . 4 
1 5 . 2 
1 5 5 3 . 8 
8 - 8 
8 8 6 . 3 
5 . 6 
6 6 3 . 0 
3 . 3 
4 3 5 . 0 
3 . 2 
4 B 3 . 3 
MOM I . 1 8 NEG MOK 1 . 1 8 
DL1 DL2 + ( L L * I ) 
SHEAR SHEAR 
S 1 1 9 . 4 4 1 . 9 
SIMULT MOM 
9 7 . 1 3 4 . 0 
SIMULT MOM 
7 4 . 7 2 6 . 1 
SIMULT MOM 
5 9 . 8 2 0 . 9 
SIMULT MOM 
5 2 . 3 1 8 . 2 
SIMULT MOM 
2 9 . 9 1 0 . 3 
SIMULT MOM 
7 . 6 2 . 5 
SIMULT MOM 
- 1 4 . 8 - 5 . 4 
SIMULT MOM 
- 3 7 . 2 - 1 3 . 3 
SIMULT MOM 
- 5 9 . 6 - 2 1 . 2 
SIMULT MOM 
- 8 1 . 9 - 2 9 . 1 
SIMULT MOM 
& - 1 0 4 . 3 - 3 7 . 0 
SIMULT MOM 
SHEAR 
1 4 3 . 9 
1 0 2 5 . B 
121 . 3 
2 9 7 . 8 
1 0 5 . 6 
1 3 7 9 . 6 
9 4 . 4 
1 9 1 9 . 9 
8 8 . 7 
2 1 3 5 . 8 
7 1 . 3 
2 5 2 0 . 9 
5 3 . 8 
2 5 2 1 . 0 
3 6 . 0 
2 1 6 3 . 4 
2 0 . 4 
1 5 1 6 . 2 
2 0 . 1 
2 8 . 9 
1 9 . 9 
3 2 4 . 4 
1 9 . 7 
6 2 0 . 0 
MOM 1 . 1 8 NEG MOM 1 . 1 8 
DL1 D L 2 + (LL+I J 
SHEAR SHEAR 
S 1 1 1 . 9 3 9 . 5 
SIMULT MOM-
8 9 . 5 3 1 . 6 
SIMULT MOM 
6 7 . 1 2 3 . 7 
SIMULT MOM 
4 4 . 7 1 5 . 8 
SIMULT MOM 
2 2 . 4 7 . 9 
SIMULT MOK 
0 . 0 0 . 0 
SIMULT MOM 
SHEAR 
1 4 4 . 3 
1 0 7 6 . 2 
1 2 1 . 9 
2 3 6 . 2 
1 0 6 . 2 
1 3 2 7 . 6 
8 9 . 3 
2 1 0 0 . 8 
7 1 . 7 
2 4 9 9 . 9 
5 4 . 1 
2 5 1 0 . 6 
2 8 8 7 - 7 
- 7 0 . 8 
3 1 1 4 . 0 
- 8 8 . 3 
2 8 6 4 . 4 
- 1 0 4 - 2 
2 2 0 9 . 6 
- 1 1 3 - 7 
1 5 8 6 . 0 
- 1 1 8 - 4 
1 2 3 6 . 6 
- 1 3 0 - 8 
3 8 - 2 
- 1 4 9 . 7 
- 1 2 7 B - 8 
- { L L + I ) 
SHEAR 
- 1 5 , 4 
4 8 3 , 3 
- 1 5 . 5 
2 5 2 . 6 
- 1 5 . 7 
2 1 . B 
- 1 9 . 2 
84 2 . 9 
- 2 1 . 0 
1 5 4 5 . 8 
- 3 6 . 8 
2 1 9 4 . 0 
- 5 4 . 7 
2 5 3 6 . 3 
- 7 2 . 2 
2 5 1 3 . 0 
- 8 9 . 7 
2 1 0 3 . 8 
- 1 0 6 . 5 
1 3 2 4 . 1 
- 1 2 2 . 1 
2 2 9 . 6 
- 1 4 4 . 5 
- 1 0 8 2 . S 
-<ZL+I) 
SHEAR 
- 1 5 - 6 
4 9 6 . 0 
- 1 5 . 7 
2 6 2 . 5 
- 1 5 . 9 
2 9 . 1 
- 2 0 . 6 
1 5 1 6 . 5 
- 3 6 . 2 
2 1 6 0 . 1 
- 5 4 . 1 




























. 2 5 
. 2 3 
. 2 2 
. 2 1 
. 2 0 
. 1 9 
. 1 8 
- F . 
. 1 6 
. 1 9 
. 2 0 
. 2 1 
. 2 2 
2 3 
. 2 5 
2 3 
. 2 2 
2 0 









FLEXURAL STRESSES - BEAM 
SPAN 1 
TOP FIBER STEEL STRESS BOTTOM FIBER STEEL STRESS 
X 
0 . 0 0 
I B . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
9 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
I S O . 0 0 
DL1 
0 . 0 0 0 
- 1 0 . 5 7 5 
- 1 8 . 0 3 2 
- 2 2 - 3 7 1 
- 2 3 . 5 9 0 
- 2 1 . 6 9 2 
- 1 6 . 6 7 - 1 
- 6 . 5 3 8 
- 1 . 3 8 2 
2 . 2 2 2 
1 3 . 9 8 1 
2 8 . 2 9 1 
DL2 
0 . 0 0 0 
- 1 . 2 3 3 
- 2 . 1 0 4 
- 2 . 6 1 5 
- 2 . 7 6 5 
- 2 . 5 5 3 
- 1 . 9 8 1 
- 1 . 0 4 8 
- 0 . 2 2 5 
0 . 4 7 3 
3 . 6 4 3 
7 . 5 0 5 
* I L L . I ) 
O.OOC 
- 1 . 7 2 2 
- 2 . 9 1 2 
- 3 .59-] 
- 3 . 7 9 9 
- 3 . 6 7 5 
- 3 . 2 8 3 
- 2 . 5 2 1 
- 1 . 8 0 4 
' 1 . 4 4 8 
- 0 . 4 6 4 
- 0 . 5 1 5 
- ( L L * I | 
0 . 0 0 0 
1 . 2 0 1 
2 . 4 0 3 
3 . 6 0 4 
-1 . 8 0 5 
6 . 0 0 7 
7 . 2 0 8 
8 . 4 1 0 
9 . 2 1 0 
8 . 2 2 7 
9 . 2 5 6 
1 3 . 6 4 2 
DL1 
0 . 0 0 0 
9 . 3 3 0 
1 5 . 9 C 8 
1 9 . 7 3 6 
2 0 . 8 1 2 
1 9 . 1 3 7 
1 4 . 7 1 0 
7 . 5 3 3 
1 . 2 1 9 
- 2 . 0 3 4 
- 1 2 . 8 0 0 
- 2 5 . 9 0 2 
DL2 
0 . 0 0 0 
2 . 7 0 2 
4 . 6 1 3 
5 . 7 3 3 
6 . 0 6 1 
5 - 5 9 8 
4 . 3 4 3 
2 . 2 9 7 
0 . 4 9 3 
- 0 . 5 3 0 
- 4 . 0 B 3 
- 8 . 4 1 2 
+ (LL+I> 
0 . 0 0 0 
9 . 9 4 5 
1 6 . 8 2 4 
2 0 . 7 6 4 
2 1 . 9 4 4 
2 1 . 2 2 9 
1 8 . 9 6 6 
1 4 . 5 6 4 
1 0 . 4 2 0 
7 . 3 9 2 
2 . 3 6 7 
2 . 6 3 0 
- ( L L + I ) 
0 . 0 0 0 
- 1 - 3 3 7 
- 2 . 6 7 3 
- 4 . 0 1 0 
- 5 . 3 4 7 
- 6 . 6 8 4 
- 8 . 0 2 0 
- 9 . 3 5 7 
- 1 0 . 2 4 8 
- 9 . 2 2 2 
- 1 0 . 3 7 5 
- 1 5 . 2 9 1 
SPAN 2 
TOP FIBER STEEL STRESS BOTTOM FIBER STEEL STRESS 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 









2 8 . 2 9 1 
1 5 . 9 4 7 
6 . 1 5 5 
1 .276 
- 1 . 3 2 7 
- 7 . 0 5 9 
- 9 . 6 7 3 
- 9 . 1 6 8 
- 5 . 5 4 4 
1 .198 
1 1 . 0 5 8 
2 4 . 0 3 8 
OL2 
7 . 5 0 5 
4 .17B 
1.544 
0 . 2 0 0 
- 0 . 2 0 9 
- 0 . 8 6 3 
- 1 . 1 5 5 
- 1 . 0 8 7 
- 0 . 6 5 8 
0 . 2 9 6 
2 . 8 7 2 
6 . 2 5 5 
+(LL*I) 
' 0 . 5 1 5 
- 0 . 4 1 9 
- 1 . 5 8 9 
- 2 . 2 0 7 
- 2 . 4 5 8 
- 2 . 9 3 6 
- 3 . 0 4 4 
- 2 . 9 2 1 
- 2 . 4 1 8 
- 1 . 5 3 7 
- 0 . 4 6 5 
- 0 . 6 6 5 
-<LL+I) 
1 3 . 6 4 2 
1 1 . 9 1 6 
10 .190 
1 0 . 5 5 9 
9 .886 








- 2 5 . 9 0 2 
- 1 4 . 6 0 1 
- 5 . 6 3 5 
- 1 . 1 2 6 
1 .171 
6 . 2 2 8 
8 .533 
6 . 0 8 8 
4 . 8 9 1 
- 1 . 0 5 7 
- 9 . 7 5 6 
- 2 1 . 2 0 6 
DL2 
- 6 . 4 1 2 
- 4 . 6 8 3 
- 1 . 7 3 0 
- 0 . 2 2 2 
0 . 4 5 8 
1 .891 
2 . 5 3 3 
2 . 3 8 3 
1.442 
- 0 . 3 2 9 
- 3 . 1 9 5 
- 6 . 9 5 9 
*(LL*I) 
2 . 6 3 0 




1 6 . 9 6 0 
17 .586 
16 .676 
1 3 . 9 6 7 
8 .860 
2 . 6 8 5 
3 . 8 4 2 
- (LL*I) 
- 1 5 . 2 9 1 
- 1 3 . 3 5 6 
- 1 1 . 4 2 1 
- 1 1 . 7 4 8 
- 1 1 . 0 0 0 
- 8 . 7 5 6 
-6 .512 
-6 -942 
- 8 . 5 9 4 
- 1 0 . 3 4 7 
- 1 2 . 0 9 9 
- 1 3 . 9 5 9 
SPAN 3 
TOP FIBER STEKL STRESS BOTTOM FIBER STEEL STRESS 
X 
0 .00 
I S . 00 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
DL1 
2 4 . 0 3 8 
10-004 
- 0 . 9 1 1 
- 8 . 7 0 7 
- 1 3 . 3 8 5 
-14 .944 
DL2 
6 . 2 5 5 
2 . 6 2 0 
- 0 . 0 9 2 
- 0 . 9 9 S 
- 1 . 5 3 6 
- 1 . 7 1 7 
+ILL+I) 
- 0 . 6 6 5 
- 0 . 5 8 1 
- 1 . 5 4 1 
- 2 . 4 1 6 
- 2 . 9 1 0 




9 . 3 6 0 
7 .767 
6 .174 
4 . 5 0 1 
DL1 
- 2 1 . 2 0 6 
- 6 . 8 2 6 
0 . 8 0 3 
7.6H1 
1 1 . 8 0 8 
13 .184 
DL2 
- 6 . 9 5 9 
- 2 . 9 1 6 
0 . 2 0 2 







1 3 . 9 5 5 
1 6 . 8 0 8 
1 7 . 4 5 2 
- ILL*I ) 
- 1 3 . 9 5 9 
-12 .186 
-10 .414 
-8 .64 2 
- 6 . 8 6 9 
- 5 . 0 9 7 
FLEXURAL STRESSES - SLAB 
SPAN 1 
= = a a u B e 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
CONCRETE 
DL2 
0 . 0 0 0 
- 0 . 0 7 5 
- 0 . 1 2 9 
- 0 . 1 6 0 
- 0 . 1 6 9 
- 0 . 1 5 6 
- 0 . 1 2 1 
- 0 . 0 6 4 
- 0 . 0 1 4 
STRESS 
* ( L L + I ) 
0 . 0 0 0 
' - 0 . 4 2 B 
- 0 . 7 2 4 
- 0 . 8 9 4 
- 0 . 9 4 5 
- 0 . 9 1 4 
- 0 - 8 1 6 
- 0 . 6 2 7 
- 0 . 4 4 9 
SLAB REINF STRE 
DL2 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- < L L » I ) 
0 . 0 0 0 
1 . 4 4 2 
2 . 8 8 4 
4 . 3 2 7 
5 - 7 6 9 
7 . 2 1 1 
8 . 6 5 3 
1 0 . 0 9 5 
1 1 . 0 5 7 
* 
1 2 0 . 0 0 
1 3 5 . 0 0 







- 0 . 3 4 1 
- 0 . 1 0 9 
- 0 . 1 2 1 
0 . 5 6 7 
4 . 3 6 9 
9 . 0 0 1 





0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
CONCRETE 
DL2 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 0 1 3 
- 0 . 0 5 3 
- 0 - 0 7 1 
- 0 . 0 6 6 
- 0 . 0 4 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
STRESS 
♦ U L - f l ) 
- 0 , 1 2 1 
- 0 . 0 9 9 
- 0 . 3 7 4 
- 0 . 5 4 9 
- 0 . 6 1 1 
- 0 . 7 3 0 
- 0 . 7 5 7 
- 0 . 7 2 6 
- 0 - 6 0 1 
- 0 . 3 B 2 
- 0 . 1 1 6 
- 0 . 1 6 5 
SLAB REINF STRE: 
DL2 
9 . 0 0 1 
5 . 0 1 2 
1 - 9 5 1 
0 . 2 4 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 3 5 5 
3 . 4 4 7 
7 . 5 0 9 
- ( L L + I ) 
1 6 - 3 6 3 
1 4 . 2 9 2 
1 2 . 2 2 2 
1 2 . 6 7 5 
1 1 . 8 6 8 
9 . 4 4 7 
7 . 0 2 6 
7 . 3 8 2 
9 . 2 7 3 
1 1 . 1 6 3 
1 3 . 0 5 3 
1 5 . 0 6 1 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
CONCRETE 
DL2 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 0 0 6 
- 0 . 0 6 1 
- 0 . 0 9 4 
■ 0 . 1 0 5 
STRESS 
f ( L L + I ) 
- 0 . 1 6 5 
- 0 . 1 4 4 
- 0 . 3 8 3 
- 0 . 6 0 1 
- 0 . 7 2 4 
- 0 . 7 5 1 
SLAB REINF STRE. 
DL2 
7 . 5 0 9 
3 . 1 4 6 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- I L L + I ) 
1 5 . 0 6 1 
1 3 . 1 4 8 
1 1 . 2 3 6 
9 . 3 2 4 
7 . 4 1 1 
5 . 4 9 9 
SPAN 
■ ■ B B = = = 
SHEAR STRESSES AND ALLOWABLE STRESS RATINGS 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 
1 5 0 . 0 0 
DL1 
3 . 3 4 5 
2 . 4 8 5 
1 . 6 2 5 
0 . 7 6 6 
- 0 . 0 9 4 
- 0 . 9 5 3 
- 1 . 8 1 3 
- 2 . 6 7 2 
- 3 . 2 4 5 
- 3 . 4 9 9 
- 4 . 3 5 1 
- 5 . 2 0 3 
SHEAR STRESSES 
DL2 
1 . 1 1 7 
0 . 8 8 3 
0 . 5 0 0 
0 . 2 7 7 
- 0 . 0 2 6 
- 0 . 3 2 9 
- 0 . 6 3 2 
- 0 . 9 3 5 
- 1 . 1 3 7 
- 1 . 2 2 7 
- 1 . 5 2 7 
- 1 . B 2 8 
+ { L L * D 
5 . 1 6 2 
4 . 1 4 6 
3 . 4 5 9 
2 . 7 9 9 
2 . 1 7 5 
1 . 6 O 0 
1 . 0 4 7 
0 . 5 8 6 
0 . 3 3 9 
0 . 2 1 4 
0 . 1 2 4 
0 . 1 2 3 
- ( L L + I ) 
- 0 . 4 5 1 
- 0 . 4 5 5 
- 0 . 6 6 2 
- 1 . 1 8 2 
- 1 - 9 3 3 
- 2 . 7 1 9 
- 3 . 3 9 2 
- 4 . 0 0 4 
- 4 . 3 6 8 
- 4 . 5 0 8 
- 4 . 9 7 8 
- 5 . 6 9 9 
A [.LOW COMPR 
REDUCTION 
1 . 0 0 0 
1 - 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 8 1 
RATING 
IR 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 6 
0 . 3 6 
0 . 5 3 
0 . 3 3 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 















- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 3 0 V 
0 . 7 6 I 
1 . 1 7 B 
0 . 7 2 V 
0 . 2 3 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
• 
DL1 
4 . 5 4 6 
3 . 6 9 5 
2 . 8 4 3 
2 . 2 9 6 
2 . 0 1 0 
1 . 1 5 0 
0 . 2 9 1 
SHEAR STRESSES 
DL2 
1 . 5 9 5 
1 . 2 9 5 
0 . 9 9 4 
0 . 8 0 2 
0 . 7 0 0 
0 . 3 9 ? 
0 . 0 9 4 
+ ( L L + I ) 
5 . 4 7 9 
4 . 6 1 8 
4 . 0 2 1 
3 . 6 2 5 
3 . 4 0 9 
2 . 7 3 8 
2 . 0 6 7 
- { L L + I ) 
- 0 . 5 8 6 
- 0 . 5 9 1 
- 0 . 5 9 7 
- 0 . 7 3 8 
- 0 . 8 0 5 
- 1 . 4 1 3 
- 2 . 1 0 3 
ALLOW COMPR 
REDUCTION 
0 . 9 8 1 
0 . 9 8 1 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
RATING 
I R 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 3 1 V 
0 . 9 7 V 
FACTORS 
OR 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 4 
0 . 1 5 
0 . 6 2 








90.00 -0 .569 -0 .209 
105.00 -1.428 
120.00 -2 .288 
135.00 -3 .148 
150.00 -4 ,007 
1.382 
-0 .512 0.786 
-0 .615 0.771 
-1 .118 0.764 






1 . 0 0 0 
1 .000 
1 .000 
0 . 9 5 7 
0 . 9 7 8 
0 . 5 8 V 
0 . 1 3 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 8 9 V 
0 . 3 8 V 
. 0 . 0 3 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 S . 0 O 
6 0 . 0 0 
7 5 . 0 0 
DL1 
4 . 2 9 8 
3 . 4 3 8 
2 . 5 7 9 
1 . 7 1 9 
0 . 8 6 0 
0 . 0 0 0 
SHEAR STRESSES 
DL2 
1 . 5 1 6 
1 . 2 1 2 
C . 9 0 9 
0 . 6 0 6 
0 . 3 0 3 
0 . 0 0 0 
+ ( L L * I ) 
5 . 5 4 5 
•1 . 6 8 3 
4 . 0 8 0 
3 . 4 2 9 
2 . 7 5 4 
2 . 0 8 0 
- < L L * n 
- 0 . 5 9 8 
- 0 . 6 0 3 
- 0 . 6 0 9 
- 0 . 7 9 1 
- 1 . 3 9 1 
- 2 . 0 8 0 
ALLOW COMPR 
REDUCTION 
0 . 9 7 8 
0 . 9 7 8 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
RATING 
IR 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 0 2 V 
0 . 4 5 V 
0 . 9 9 I 
FACTORS 
OR 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
- 9 9 . 9 9 V 
0 . 2 7 V 
0 . 7 5 V 
1 . 5 1 J 
STRENGTHS AMD LOAD FACTOR RATINGS 
SPAN 
X 
0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 1 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 





1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 - 1 
1 1 2 9 5 . 1 
- 7 3 2 3 . 9 
- 8 5 6 3 . 0 
- 1 0 6 9 0 . 3 













1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
6 9 5 7 . 7 
8 1 3 4 . 9 
8 1 3 4 . 9 
9 9 6 0 . 4 
SHEAR 
STRENGTH 
1 0 8 . 6 
1 0 B . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 




- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 1 7 
0 . 4 6 
0 . 6 8 
0 . 4 3 
0 . 1 4 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 














- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 2 9 
0 . 7 7 
1 . 1 3 
0 . 7 1 
0 . 2 3 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 





















0 . 0 0 
1 5 . 0 0 
3 0 . 0 0 
4 0 . 0 0 
4 5 . 0 0 
6 0 . 0 0 
7 5 . 0 0 
9 0 . 0 0 
1 0 5 . 0 0 
1 2 0 . 0 0 
1 3 5 . 0 0 




? < JVERLOAD 
MOMENT 
STRENGTH STRENGTH 
- 1 0 4 8 4 . 7 
- 1 0 4 8 4 . 7 
- 8 5 6 3 - 0 
- 7 3 2 3 . 9 
1 1 2 9 5 . 1 
1 1 2 9 5 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
1 1 2 9 5 . 1 
- 7 3 2 3 . 9 
- 8 8 2 2 . 4 













9 9 6 0 . 4 
9 9 6 0 . 4 
8 1 3 4 . 9 
6 9 5 7 . 7 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
1 0 7 3 0 . 4 
6 9 5 7 . 7 
6 9 5 7 . 7 
8 5 6 5 . 9 
SHEAR 
STRENGTH 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 8 . 6 
1 0 B . 6 
1 0 8 , 6 




- 9 9 - 9 9 
- 9 9 - 9 9 
- 9 9 - 9 9 
0 . 0 2 
0 . 0 9 
0 . 3 6 
0 . 8 2 
0 . 5 3 
0 . 2 2 
0 . 0 2 
- 9 9 . 9 9 














- 9 9 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 0 3 
0 . 1 5 
0 . 6 1 
1 . 3 7 
0 . 8 8 
0 . 3 7 
0 . 0 3 
- 9 9 . 9 9 


















I R OR 
NON-COMP OVERLOAD NON-COMPACT COMPACT 
MOMENT MOMENT SHEAR RATING FACTORS MOMENT 
X STRENGTH STRENGTH STRENGTH IR OR STRENGTH 
0 . 0 0 - 9 0 1 6 . 7 U 8 5 6 5 . 9 1 0 8 . 6 - 9 9 . 9 9 V - 9 9 - 9 9 V 




3 0 . 0 0 - 7 3 2 3 . 9 U 6 9 5 7 . 7 
4 5 . 0 0 1 1 2 9 5 . 1 B 10730 .4 
6 0 . 0 0 1 1 2 9 5 . 1 B 10730 .4 
7 5 . 0 0 1 1 2 9 S . 1 B 10730 .4 
1 0 8 . 6 - 9 9 . 9 9 V - 9 9 . 9 9 V 
1 0 8 . 6 0 . 1 5 V 0 . 2 6 V 
1 0 8 . 6 0 . 4 5 V 0-74 V 
1 0 8 . 6 0 . 9 3 V 1.54 V 
WARNING - THE RATING FACTOR FOR CRITICAL SECTION IS NEGATIVE. 
THIS INDICATES THAT THE DEAD LOAD STRESS IS GREATER THAN 
THE ALLOWABLE STRESS AT THIS SECTION. CHECK INPUT FOR 
GIRDER SPACING. SLAB THICKNESS, DEAD LOADS AND SECTION 
PROPERTIES. 
++++++++•» + + + +++++++ +++++++++++» + + + 4 + + + + . + + + + t + 
+ + 


































( POS MOM) 
( POS MOM) 
1 NEG MOM) 
( NEG MOM) 
(CRITICAL) 
(CRITICAL) 
{ POS MOM) 
( POS MOM) 
( NEG MOM) 
( NEG MOM) 
{CRITICAL) 
(CRITICAL) 
{ POS MOM) 
( POS MOM) 
1 NEG MOM) 
{ NEG MOM; 
(CRITICAL) 
(CRITICAL) 
( POS MOM) 
( POS MOM) 
( NRG MOM) 
( NEG MOM) 
ALLOl rfAB 
FACTOR 
- 9 9 . 9 9 
- 9 9 . 9 9 
1 . 0 0 
2 . 2 0 
0 . 2 1 
1 . 2 6 
- 9 9 . 9 9 
- 9 9 . 9 9 
1 . 3 8 
3 . 0 5 
0 . 6 2 
3 . 7 4 
- 9 9 - 9 9 
- 9 9 . 9 9 
1 . 1 5 
2 . 5 4 
0 . 5 0 
2 . 9 9 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 5 3 
1 . 1 7 
0 . 0 0 



























- 9 9 . 9 
- 9 9 . 9 
4 4 . 8 
9 8 . 8 
9 . 5 
5 6 . 8 
- 9 9 . 9 
- 9 9 . 9 
4 1 . 5 
9 1 . 5 
1 8 . 7 
1 1 2 . 1 
- 9 9 . 9 
- 9 9 . 9 
4 3 - 4 
9 5 . 7 
1 8 . 8 
1 1 2 . 9 
- 9 9 . 9 
- 9 9 . 9 
5 4 . 0 
1 1 9 . 1 
0 . 1 
1 1 4 . 6 
S RATING 
X SPAN 
3 0 . 0 0 
3 0 . 0 0 
6 0 . 0 0 
6 0 . 0 0 
0 . 0 0 
0 . 0 0 
3 0 . 0 0 
3 0 . 0 0 
6 0 . 0 0 
6 0 . 0 0 
a. oo 
0 . 0 0 
3 0 . 0 0 
3 0 . 0 0 
6 0 . 0 0 
6 0 . 0 0 
0 . 0 0 
0 . 0 0 
3 0 . 0 0 
3 0 . 0 0 
' 6 0 . 0 0 
6 0 . 0 0 
0 . 0 0 

























; LOAD FACTOR 
FACTOR 
- 9 9 . 9 9 
- 9 9 . 9 9 
1 . 3 9 
2 . 3 1 
0 . B 1 
1 . 3 5 
- 9 9 . 9 9 
- 9 9 - 9 9 
1 . 9 3 
3 . 2 1 
2 . 4 1 
4 . 0 1 
- 9 9 - 9 9 
- 9 9 . 9 9 
3 - 6 0 
2 . 6 7 
1 . 9 3 
3 . 2 1 
- 9 9 . 9 9 
- 9 9 . 9 9 
0 . 7 4 
1 . 2 3 
_ 0 . 7 3 


























- 9 9 - 9 
- 9 9 . 9 
6 2 .4 
1 0 4 . 0 
3 6 . 6 
6 1 . 0 
- 9 9 . 9 
- 9 9 . 9 
5 7 . 8 
9 6 . 3 
7 2 . 2 
1 2 0 . 4 
- 9 9 . 9 
- 9 9 . 9 
6 0 . 5 
1 0 0 . 8 
7 2 . 8 
1 2 1 . 3 
- 9 9 . 9 
- 9 9 . 9 
7 5 . 2 
1 2 5 . 4 
7 4 . 0 
1 2 3 . 4 
RATING 
X SPAN 
3 O . 0 0 
3 0 . 0 0 
6 0 . 0 0 
6 0 . 0 0 
0 . 0 0 
0 . O 0 
3 0 . 0 0 
3 0 . 0 0 
6 0 . 0 0 
6 0 . 0 0 
0 . 0 0 
0 . 0 0 
3 0 . 0 0 
3 0 . 0 0 
6 0 - 0 0 
6 0 . 0 0 
0 . 0 0 
0 . 0 0 
3 0 . 0 0 
3 0 . 0 0 
6 0 . 0 0 
6 0 . 0 0 
0 . 0 0 

























RATING FACTOR CODES: 
T - TOP STEEL STRESS/STRENGTH GOVERNS 
B - BOTTOM STEEL STRESS/STRENGTH GOVERNS 
C - CONCRETE STRESS/STRENGTH GOVERNS 
R - REINFORCEMENT STRESS/STRENGTH GOVERNS 
V - SHEAR STRESS/STRENGTH GOVERNS 
b l a n k - COMPACT MOMENT STRENGTH GOVERNS 
0 - OVERLOAD PROVISIONS GOVERN 
1 - MOMENT-SHEAR INTERACTION GOVERNS 
F - SECTION DOES NOT MEET FLANGE PROJECTION/THICKNESS RATIO CRITERIA 
W - SECTION DOES NOT MEET WEB DEPTH/THICKNESS RATIO CRITERIA 
NON-COMPACT MOMENT STRENGTH CODES: 
B - SECTION IS BRACED 
U - SECTION IS UNBRACED 
NOTE: ALL RATINGS ARE BASED ON THE NUMBER OF DESIGN LANES OR THE ACTUAL 
TRAFFIC LANES AS DEFINED BY »D" OR >'L" ENTERED FOR LANES TN THE 
PROJECT IDENTIFICATION. 
0.38 in T h i c k n e s s Web Prof i l e 
3 Demension Veiw of Girder at Negatinve Moment 
1.25 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OP T B A K S P 0 R T A T ( 0 N 
q a v «• *»w< 
STANDARD 
CONCRcTE OSCK SLAB 
DESIGN & DETAILS 
FOR BEAM BRIDGES 
UE.6 Z= DISTA1J3E FHOOesiCH ; : : T I O S -OR (KATIw MC»€NT 
io CENr^ p"- I K ff &*n ' i IN . 
Tjsie 31 OIS7IN:S «BU DESIGN SECTION FW NEGATIVE MWSV 
TO CSNI(=LIfi£ Cf S£W . G IK. 
7J5L£ *! D I£ "W;E "OU OESIC 5ICIQN FW t>:CAT,"VE HQwN 
TO e=fii^--i"f " aeaw» 5 m 
TfflE DISTiNC: F10M JESICS S?cilfri FCS S=Cii:V£ u;u;NT CsilTERLIAE 0- SEA" • 12 Ui. 
T*3lc £s OISTSHCS f«H CSSICf SEC7ICN F « S£CiTIVE *OV=NT 
TO CllIEP_lNi OF 3E»V t IS IN. . 
NQ1EI SlT.-SjS A l l NEJfitC. OB_*U. eftLISH VALUES 
WJST 9E USEC ON =.AflS. WiTSiC 4«3 , 
EHGLlSi VALUCS SMWM W KCT 3= U'XgO. 
COMMONWEALTH OF PENNSYLVANIA 
DEPAftTJIENr OF TRANSPORTATION 
STANDARD 
CONCRETE DECK SLAB 
DESICN & OETAILS 
FOR SEAM BRIDGES 
' ■ ■ 





Designer: BHP lin^incerhtj; Consultants 




















































DEMOLITION OF RAILROAD BRIDGE AND EXISTING FOOTINGS 
CLASS AA CEMENT CONCRETE 
REINFORCEMENT BARS 
TOOTH EXPANSION DAM WITH DRAIN TROUGH 
STEEL BRIDGE HAND RAILING 
HIGH LOAD MULTIROTA7IONAL BEARINGS • FIXED 
HIGH LOAD MULTIROTATIONAL BEARINGS • GUIDED EXPANSION 
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STATION I D STATION ITEM NO. 
-RECTANGUAR 
AREA 
u m t m i 
n t iAm»iL.vR 
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Professors: 
BMP Engineering Consultants (BHP) is pleased to submit this report for the geotechnical 
investigations acquired in January 2001 for the Betzwood Bridge Roadway and Bridge 
Reconstruction in Philadelphia, PA. This report describes the results of small diameter 
test holes. BHP's interpretations and subsequent recommendations of subsurface 
conditions arc provided in this report. 
This report also provides design criteria for the newly designed Betzwood Bridge's pier 
caps, columns, footings, and abutments. The design criteria include: input parameters, 
design parameters, geometry, reinforcement, and specific flexure design, shear design 
and cracking/fatigue. 
Please contact the undersigned if you have any questions about this report. 
Very truly yours, 
BHP Engineering Consultants 
Brent R. Barbich 
Geotechnical Engineer 
& & % & > 
May 2001 
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1.0 INTRODUCTION 
This report provides the results of the geotechnieal investigation performed by BHP 
Kngineering Consultants (BHP) in January 2001. BHP's geotechnieal investigations and 
interpretations of subsurface conditions presented in this report supplement geotechnieal 
investigations performed by URS for the Pennsylvania Department of Transportation 
(PennDOT). 
BHP designed the both the abutments and the piers, the abutment design include a 
backwall, stem, and fooling, while the pier consists of a pier cap, columns, and a footing 
design, in accordance with PennDOT's typical standard design procedure. The typical 
pier design procedure begins with RC PIER, a computer program developed by Leap 
Software Inc. RC Pier considers various loads and load groups, both of which must be 
calculated and/ or selected before the program is run. After the loads and load groups arc 
put into the system, the program then asks for dimensions for the item to be designed. 
The item is then analyzed under several A.A.S.H.T.O. standards, and if the results meet 
the minimum load group standard the item is considered capable of being designed. The 
typical abutment design procedure starts with a program known as the PennDOT 
Abutment and Retaining Wall program. This program, much like RC Pier, considers 
various loads and load combinations. Once again, these loads and desired dimensions are 
put into the system, and the program calculates the amount of reinforcement needed, if 
the abutment meets the minimum load group standards. The succeeding sections of this 
Geotechnieal Report have been organized as follows: 
2.0 Project Description - presents a brief description of the site and designs for 
the reconstruction of the bridge; 
3.0 Subsurface Investigation Program - provides an overview of the investigation 
performed by BHP in January 2001 including means, methods, and locations; 
4.0 Summary of Findings of the Subsurface Investigation - summarizes the 
findings of the investigation; 
5.0 Geotechnieal Recommendations for Construction - provides geotechnieal 
recommendations for pile construction; 
6.0 Substructure Designs - provides design methods for the pier caps, columns, 
and footings; 
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7.0 Cost Analysis - provides quantities, unit cost, subtotals and the grand total 
cost. . w -
Figures and appendices to this report arc presented in order following these Sections. 
2.0 PROJECT DESCRIPTION 
2.1 General 
The former Betzvvood Bridge, located in Montgomery County, Pennsylvania, was an 
alternative to using US Route 422 to cross the Schuylkill River. The bridge was 
demolished in 1993 with only the access ramps and adjoining roads remaining. The 
Pennsylvania Department of Transportation has since realized the need to rebuild the 
former bridge to alleviate the present delays experienced by US Route 422 travelers. 
This project's scope of work involves designing and constructing a new 750-foot two 
lane bridge that will span the Schuylkill River as well as an active railroad, the widening 
of Trooper Road, and redesigning surrounding intersections and US Route 422 on and off 
ramps. 
The foundations on which the superstructure and substructure will eventually rest upon 
are an integral part of this project. After designing the superstructure, piers, and 
abutments the footings must be capable of carrying the loads to be applied to the entire 
structure. The footings must also resist any significant settlement in the soil. Thus the 
soil strata will be analyzed to meet those two requirements of load capacity and 
settlement. 
The substructure designs are also a very important pan of this project, so that the design 
for the piers and abutments must be designed for the specified factors of safety. But at 
the same time the designs must also be feasible and cost effective to construct. 
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3.0 SUBSURFACE INVESTIGATION PROGRAM 
3.1 General , _ 
The scope and procedures associated with BHP's geotechnical investigation were 
provided in a letter and subsequently accepted by PennDOT. The accepted subsurface 
investigation program included 20 small-diameter, drilled test borings. The purpose of 
the small diameter test borings was to enable a more quantitative evaluation of the 
subsurface soil stratigraphy. Section 3.2 presents a summary of the subsurface 
investigations. Logs of the completed test borings prepared by BHP are provided in 
Appendix A. The locations of the completed test borings are presented on Figure 2 and 
are summarized in Table 1. These locations were determined by the topography maps 
and plans provided by PennDOT. Ground surface elevations provided in Table 1 and the 
logs are approximate and interpolated from site survey drawings provided by PennDOT. 
Table! 
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3.2 Small Diameter Test Bores 
Twenty small diameter test bores, B-l through B-19, were drilled and offset along the 
approximate centerline of the proposed bridge over the Schuylkill River. Unitech Inc. 
drilled the test borings using a truck drill rig lo advance the borings to auger refusal, or 
bedrock. The test bores were logged over their full depth in the Held by BMP engineers 
(Appendix A). Encountered soils were described based on materials observed from the 
ground surface in the uncased portions of the lest bore shaft, and based on materials in 
the auger recovery. 
Unitech drilled each small-diameter test bore using continuous hollow stem augers with 
2-inch diameters with telescoping steel casing at each location to advance the test 
borings. The drilling method was split spoon sampling, NX or NQ rock core with split 
inner barrel. The size of the sampler had an outer diameter of 2.0 inches and an inner 
diameter of 1 3/8 inches. A 140-lb hammer was dropped on the spoon sampler at a 
height of approximately 30 inches. Drilling initiated with a 2-inch diameter hole augered 
to a depth of about 5 feet. The auger was then removed and 10 feet length of 2-inch 
diameter casing was inserted into the open hole. The auger was then reinserted and the 
boring advanced until the full 10 feet length of casing could be inserted into the boring 
and secured at ground level. After installation of the 2-inch diameter casing, drilling 
proceeded by augering within and beneath this casing with the same diameter auger, and 
the boring advanced until auger refusal. 
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4.0 SUMMARY OF FINDINGS OF THE SUBSURFACE INVESTIGATION 
The subsurface stratigraphy interpreted by BHP along the proposed Betzwood Bridge 
Roadway is depicted on the Soil Profile (Figure 2). Figure 2 includes the different 
subsurface strata encountered by certain borings, which also are identified, a legend 
depicting each stratum, and a brief description of the soils encountered. Descriptions of 
the encountered strata are provided below. 
4.1 Encountered Strata (no particular order) 
4.1.1 A.A.S.H.T.O. Classified A-4 
A-4 is a silt and sand with or without coarse fragments. The consistency is non-plastic to 
moderately plastic, or non-elastic to highly elastic. This stratum has fair stability when 
. dry and poor stability when wet. This description is provided on Figure 2. 
4.1.2 A.A.S.H.T.O. Classified A-2-4 
A-2-4 is a stone or gravel with sand and silt. This stratum has excessive fines or 
excessive plasticity or both. It has good stability when dry and fair stability when wet. 
This description is provided on Figure 2. 
4.1.3 A.A.S.H.T.O. Classified A-l-b 
A-l-b is a stone or gravel and sand with or without fines. The soil is with or without 
feeble plastic fine. The stability is high at all times. This description is provided on 
Figure 2. 
4.1.4 A.A.S.H.T.O. Classified A-3 
A-3 is fine sand. The consistency is non-plastic and may include some gravel, and has 
high stability when confined. This description is provided on Figure 2. 
4.1.5 A.A.S.H.T.O. Classified A-6 
A-6 is clay with a medium plasticity, with low to medium volume change. It has good 
stability when properly drained. 
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5.0 GEOTECHNICAL RECOMMENDATIONS FOR CONSTRUCTION 
The subsurface strata encountered duringjest borings did not provide the soil capacity 
needed to support the superstructure and substructure loads. Therefore, BHP designed 
the pile footings, which will rest on bedrock. With the piles resting on bedrock, the 
superstructure and substructure loads will easily be contained. Since the bedrock is not 
weathered, any possibility of settlement is greatly reduced, if not eliminated. 
6.0 SUBSTRUCTURE DESIGNS 
The substructure design is composed of the following two main items: piers and 
abutments. As described in the introduction the structure were designed using RC PIER 
and the PcnnDOT Abutment and Retaining Wall program. The first step in using cither 
program requires the calculations of the following loads: dead loads, longitudinal forces, 
thermal forces, thermal strain, shrinkage strain, seismic loads, lane loads, wind loads on 
superstructure, wind loads on live load, and uplift, and backwall live loads for the 
abutment. The exact calculation for each load type is located in Appendix B. The next 
step to run the program requires the selection of load groups, the A.A.S.H.T.O. standard 
load groups we chose to analyze are: Service Groups I through IX and Service Group IB, 
Load Factor Groups I through IX and Factor Group IB- The program then runs through 
every possible combination of load types under each load group, and saves them to the 
system. The load combinations are located in Appendix C. Now the program is ready to 
apply the saved information to each design item. Due lo the symmetric design of the 
span lengths of the bridge, only one calculation will have to be done for each pier. 
6.1 Pier Cap Design 
The pier cap is designed to meet RC PIER's flexure and shear criteria, along with 
checking for cracking or fatiguing. The flexure criteria arc to ensure the design provides 
adequate reinforcement, meaning either less than required or larger than maximum; and 
the required spacing of the bars is not violated. The shear criterion is to ensure that the 
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requircd shear resistance provided by shear reinforcement is not greater than the 
maximum allowed. The pier cap i$ also designed to rest upon three columns. 
The pier cap geometry is as follows: length = 42-ft, width = 4.5-ft, and depth = 5.0-ft. 
The cap requires a top and bottom reinforcement of 10 (#9) bars, and 10 (#10) bars, 
respectively. The reinforcement bars will be held together with #4 bar stirrups. This 
information is also located in Appendix B and C. This design is illustrated in Figure 3. 
6.2 Column Design 
The column is designed to provide adequate reinforcement and not violate bar spacing, 
according to RC PIER. Each column is a round 4.5-ft wide concrete cylinder with one 
layer of reinforcement, held together in a spiral tie. The reinforcement requirement is 19 
• (#18) bars spaced at a distance 3.63in from each other. This information is also located 
in Appendix B and C. This design is illustrated in Figure 4. 
6.3 Footing Design 
The footing is designed to hold the three columns and encase steel II-pilcs. In 
accordance with RC PIER the footing design must: meet the flexure criteria, mentioned 
earlier, pass the cracking or fatiguing check, and pile reactions must not their ultimate 
load capacity of 233 kips. Pile information is located in Appendix B. 
The footing design geometry is as follows: length ■ 45-ft, width = 26-ft, and depth - 3-
ft. The footing will sit upon 21 HP 10 X 57 steel H-piles, which are lined in rows of 
seven, and spaced 6-ft apart from one another. A row will be located at the fooling 
centerline and eight feet on side from the centcrlinc. The reinforcement requirement 
parallel to the ground is 2 layers of 25-010 bars, one layer approximately 4-in from the 
top and the other layer approximately 4-in from the bottom. The requirement for 
perpendicular reinforcement is 1 layer of 85 (#11) bars, located approximately 5-in from 
the top. This information is also located in Appendix B and C. This design is illustrated 
in Figure 5. 
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6.4 Abutment design 
The abutment is designed in order to support the entire superstructure and aid in roadway 
design. The typical abutment consists of a backwall, stem, and footings. The footings, 
like the previously mentioned will be standard 10 X 57 steel H-piles. The abutment 
design geometry is too difficult to explain, but can be viewed in Figure 6. This 
information is also located in Appendix B and C. 
7.0 COST ANALYSIS 
The grand total cost of the bridge substructure is $2,077,310. The price includes: Class-
3 excavation, Class R-8 rock, Class-A concrete, structural backfill, reinforcement, steel 
H-piles, pile tip reinforcement, sheet piling, a braced cofferdam, and a causeway. A 
complete cost analysis with item, unit, quantity, unit cost, and subtotals is located in 
Appendix D. 
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BORING LOGS & SOIL PROFILE 
Symooi 

















Stone or gravel and sand with or 
without fines 
Fine sand 
Stone or gravel with sand and silt 
Stone and gravel with sand silt and 
clay 




Clay with silt 
General Characteristics 
Consistency 
With ro without feebly plastic 
fines 





Non-plastic to moderately 
plastic, non-elastic to highly 
elastic 
Medium plasticity low to medium 
volume change 
Moderate to high plasticity, high 
elastic, high to extreme volume 
change 
Stability 
High stability at all times 
High stability when confined 
Good stability when dry, fair 
stability when wet 
Fair stability when dry, poor 
stability when wet 
Good stability when properly 
compacted 
Fair stability when dry, poor 
stability when wet 
Poor stability difficult to compact 
Good stability when properly 
drained 
Fair stability when well drained 
Fair to poor stability 
End o f boring 
Notes 
Hammer drop on spoon sampler • 30" 
Weight-140 lbs. 
Casing size - NW 
Size of sampler - 2" O.D.,1 3/8" ID . 
Size ot core bit - NX or NQ 
Casing blows not required 
Orill method : Split spoon sampling. NX or NQ 
Rock core with split inner barrel 
G.E. - Ground elevation 
B.F.E. - Bottom of footing elevation 
B.P.C.E. - Bottom of pile cap elevation 
E.P.T.E. - Estimated pile tip elevation 
T.O R. -Top of rock 
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7 6 9 






























































LOG OF BORING B-1 
Date Completed: 1/6/00 Boring Location: STA 110+00.0. Offset 85.0-LT 
Drilling Melhod: Continuous Casing Depth: 15.25' 
Driller: UNITECH 
Sampling Method: Split Spoon Logged By BRB 
Description 
Silt w/ sand & gravel, stiff, black 
Silt w/ fine to coarse sand, red-brown, stiff to very soft 
Silt w/ fine sand & a little clay, red-brown, very stiff to 
hard 
Silty fine to medium sand, purple-brown, medium 
dense j 
Clayey silt w/ some fine sand, brown-orange, stiff to 
very stiff 
Limestone, grey, hard, moderately weathered, closely 
fractured 
-imestone. grey. hard, fresh to moderately weathered. 



















































































0 H R . 1-5-00 
0 HR. 1-6-00 
RD=0"-90J. very thinly bedded. 
RD=0o-80o 
End boring at 26 3' depth 
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S.R. 3051 . Section 7BB 



















































































































































































































' • • ' ■ ' ' * 
m 1 m 
4 
"'■■ : ' : ' • ■ ■ 
-■",?■ 
LOG OF BORING B-2 
Date Completed: 1/5/00 Boring Location: S T A 109-85.0. Offset 14 0' R T 
Onlling Mettiod: Continuous Casing Depth: 5 8 . 0 ' 
Dnller. UNITECH 
Sampling Method: Split Spoon Logged 8y: BRB 
Description 
2A Coarse aggregate, loose 
Fine sandy sill w/ a little fine gravel, dark brown, stiff to 
very stiff 
Silty fine to medium sand w/ a little fine to coarse 
gravel, purplish-brown, loose to medium dense 
Silly and clayey, fine to medium sand w/ a little fine 
gravel, brown-red. very loose 
Sandy, silty clay, brown-red. very soft to soft 
Miscellaneous, fine sandy sill and silty fine sand and a 
little gravel red w/ yellow and light green mottling, stiff 
Clayey silt, red w/ gray, very stiff 
Clayey silt w/ a little fine sand. gray, very soft to very 
stiff 
Fine sandy silt, brown-orange to tan (mottled), very 
soft o t hard 
Fine sandy silt w/ decomposed limestone fragments. 
grey, hard 
Fine sandy silt w/ limestone fragments, grey, hard 
Fine sandy silt w/ limestone fragments, grey, hard 
Limestone grey w/ oxidation stained fractures, hard. 
highly to moderately weathered, very close to medium 
fractures 
Limestone grey w/ oxidation slams.hard, highly to 



















































































































































































Augered though 6 ' asphalt 
B F.E at 80 0' 
0 H R . 1-6-00/ 24 HR 1-7-00 
Augered to 54 0' 
Augered to 57.0' 
Augered to 58.0' 
RO=0°-70°. very thinly to thinly 
bedded. RD=70° 
RD=0°-90°. very thinly to thinly 
bedded. RD=70° End Dormg 
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6 9 8 
68 3 




5 8 8 
538 
5 3 0 
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LOG OF BORING B-3 
DateComp-eted: ,,24/00 Boring Location: STA , 0 9 * 8 5 0. Offset 8 0 'LT 
Orilling Method: Continuous Casing Depth: 6 3 . 0 ' 
Driller UNITECH 
Sampling Method: Split Spoon Logged B y BRB 
Description 
Sandy, silt w/ a litlle rock fragments, grayish-brown. 
hard 
Silt w/ a Mile sand, dark reddish-brown, stiff to very 
stiff 
Sandy silt, dark reddish-brown, very stiff 
Silt, dark reddish-brown, stiff to very stiff 
Sandy silt w/ rock fragments, soft to very stiff, brown 
Sandy sift, reddish-brown, stiff to very stiff 
Silty sand, fine grained w/ rock fragments, reddish-
brown. very dense 
Silty sand, fine to medium grained w/ rock fragments. 
tan. dense 
Silt, orange, very stiff 
Siltw/ a little clay and sand, orangish-brown. stiff 
Silty sand and limestone rock fragments, light brown. 
&ose to dense 
Sandy silt w/ some rock fragments, dark brown. 
medium stiff 
Silty sand and limestone rock fragments, light brown, 
very dense 
Silty sand and limestone rock fragments, light brown. 
'ery dense 
oitty sand and limestone rock fragments, light brown. 
very dense 














































































5 0 / 3 ' 
50/0.0" 
NA 
























































































Augered though 6" asphalt 
B.F.E. at 80 0' 
. 
Augered down to 52.0' 
Augered down to 53 5' 
No recovery 
End boring at 63 0' depth 
1QTES: 
I No 0 or 24 hour water readings 
IP Engineering Consultants LOG OF BORING B-3A 
Betzwood Bridge Roadway and 
Bridge Reconstruction 
S.R. 3051. Section 78B 
Montgomery County, PA 
Date Completed: 1/27/00 
Orilling Method: Continuous 
Driller: UNITECH 
Sampling Method: Split Spoon 
Boring Location: S T A , 0 9 > 8 n Q Q f t e | gj), ^ 
Casing Depth: 7 0 . 0 ' 








80.4 B F E. at 80.0' 
78.9 782 24 HR 1-28-00 
77.4 77.5 OHR 1-27-00 
48.9 Augered down to 63 5' 
45.4 WOH Spoon dropped to 67 0' 
4 3 9 SM a-2-4 
Silly sand w/ limestone fragments, light brown, very 
dense 17-50/3' 17-50/3' 47% MOIST 
42.4 SM a-2-4 100/0 2' 100/0 2' 13% 
37 4 R-2 
32 4 R-3 
2 9 9 
'.:-;: ".. 
■-■■:•■: 
Limestone, hard, moderately lo highly weathered, no 








Limestone, gray. hard, slightly weathered, no 
apparent bedding, very closely to meadium fractured 
100% NA 87.0% 
98% NA 90 0% RO=0°-60° 
27.4 R-4 
Limestone, gray, medium hardness, moderately to 
highly weathered, no apparent bedding, extremely 
closley to fractured 
RD=0-90 " 
100% NA 38% 
264 R-5 
21 4 R-6 
Limestone, gray, hard, slightly to moderately 
weatherd, very close to medium fractured 
40% 40% 
100% NA 80% 
Hu=0"-30". Ihinly Dedded. 
RD=70° 
u 
IP Engineering Consultants 
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1 S.R. 3051. Section 788 









































































































LOG OF BORING B-5 
Date Completed: 1/3/00 Bo r „g L o c a t e : STA , , , . 0 0 0. Offset 1 , 5 ' R T 
Drilling Method: Continuous Casing Oepth: 20 .5 ' 
Driller UNITECH 
Sampling Method: Split Spoon Logged B y BRB | 
Description 
Sandy silt w/ medium to fine sand & rock fragments. 
dark brown, very stiff 
Sandy silt w/ fine sand 4 small rock fragments, light 
brown, very stiff 
Silt w/ a little clay and fine sand & rock fragments. 
dark brown, stiff to very stiff 
Silt w/ a little fine sand, dark reddish-brown, stiff 
Silt w/ a little clay & fine sand, orangish-brown, strff to 
very stiff 
Sandy silt w/ fine grained sand. tan. hard 
-imestone, light gray, medium hard moderately to 























































































Top 6" is asphalt & [ 
approximately 6" of subbase . 
Roller bit down to 21.0' 
B.F.E at 79.5- i 
RD=0c-90' . thinly bedded. 
RD=70° 
End boring at 31.0'depth J 
NOTES: 
1. No 0 or 24 hour water readings. 
^ ^ i p Engineering Consultants 
Belzwood Bridge Roadway and 
Bridge Reconstruction 
S.R. 3051, Section 788 



















^ 3 * 
24 


















































3 0 9 
29.4 
27.9 
2 6 4 
2 4 4 



















































































































































LOG OF BORING B-6 
Date Completed: 1/5/00 Boring Location c~r„ 
o i A 1 1 l » 9 7 o Offset 33 0 ' L T 
Drilling Method: Continuous Casing Depth: 6 8 . 0 ' j, 
Driller: UNITECH 
Sampling Method: Spirt Spoon Logged B y BRB 
Description 
Silt w/ coarse to fine sand and limestone rocks 
fragments, dark brown, medium strff to stiff 
Sandy siK w/ a little clay, light reddish-brown, medium 
strff 
Sitt 4 fine to medium grained sand, reddish-brown. 
meium stiff 
Sift w/ some rock fragments, red. medium strff to very 
stiff 
Silly sand w/ rock fragments, dark gray, loose 
Silt w/ rock fragments & a little sand, very stiff to hard 
Sandy silt w/ rock fragments, reddish-brown, hard 
Sand & silt, w/ rock fragments, dark brown, hard 
Void of soft seam, no recovery 
Void of soft seam, no recovery 
Clayey sift w/ rock fragments and sand, light brown. 
soft to strff 
Clayey sift w/ rock fragments medium stiff to hard. 
light brown 
Sifty sand w/ rock fragments, light brown, very loose 
Clayey silt w/ rock fragments & a little sand, light 
brown, very soft to hard 
Clayey sill w/ rock fragments & a little sand, light 
3rown, very soft to hard 
-imestone. dark gray. hara. slightly to moderately 
















































































































































































B.P.C.E. at 68 0' \ 
0HR 1-5-00 at 60.8' 
24 HR 1-6-00 at 60 7' 
Roller bit down to 25 0' 
Auger refusal @ 68.0" 
Roller bit down to 69.C E.P.T.E 
at 4 0' 
KU=u"-90".very thin to thin 
bedding. RD=40°-70° 
I P E n g i n e e r i n g C o n s u l t a n t s 
i Betzwood 8ridge Roadway and 
1 Bridge Reconstruction 
J S.R. 3051. Section 78B 























































































LOG OF BORING B-7 
Date Completed; 1,5,00 Bonng Location: S T A , , , ^ Q 
Drilling Method: Continuous Casing Depth: 19.0' - I 
Driller UNITECH 
Sampling Method: Split Spoon Logged By BRB 
Description 
Silt, dark brown w/ a little fine sand, medium stiff 
Medium & line sand w/ silt. tan. loose to medium 
dense 
Silt, orange-brown w/ a little sand, medium stiff 
Sand, w/ silt and rock fragments, light brown, loose to 
medium stiff 
Silt & sand, w/ rock fragments, white, very stiff to hard 
Silt w/ a little sand and rock fragments, light brown. 
medium stiff to hard 
Limestone, gray, meaium to hara. slightly lo 

















































































B PC.E at 68 0' 
24 HR 1-6-00 at 60 .1 ' 
0 H R 1-5-00 at 60.0' ! 
E P.T.E at 54 5' '| 
HU- i r -aU" . thmiy bedding. 1 
*D=70° 
'J~ WP Engineering Consultant 
\ Belzwood Bridge Roadway and 
Bridge Reconstruction 
| S.R. 3051. Section 78B 























































LOG OF BORING B-8 
Date Completed: 1/24/00 Boring Location: 
Drilling Method: Continuous Casing Depth: 9 / ™ 1 1 2 * 9 6 ' 0 - 0 H s e ' « . f f LT 
Driller: UNITECH 
Sampling Method: Split Spoon Logged B y BRB 
1.1 
a-1-b . . 
a-i-b : : : 
a-1-b ! : I 
a-1-b ■ - -
a - t - B : : : 
a - 1 - b ■■■ 
a-3 — 
1 
—1 -1 li 
4' 8" River Depth from water surface to slream bed 
- cjiny wen graded sand w/ gravel, brown, medium 
■ ■ dense 
— Silly fine sand, reddish-brown 
■j| Sandstone, red. hard to medium, moderately 
I weathered, no apparent bedding, very closely 
sc fractured 
■ - • 
g Shale, red, medium hardness, moderately to highly 
1 weathered, very thinly to int. laminated beddinq 
1 Sandstone, reddish-gray, hard, slightly weathered. 









































1 1 % 
53% 













Stream bed elev. At 54.3' 
RD=0°-25° 
:?D=0',-200, very closely 
fractured. RD=0°-20° 
RD=10"-25°. closely fractured. 
RD=10°-80° I 
^"^ 'P Engineering Consultants 
Betzwood 8ridge Roadway and 
i Bridge Reconstruction 
! S.R. 3051, Section 78B 






















































































LOG OF BORING B-9 
DateCompieted: 2,1/00 Bonng L o c a t e STA „ 3 - , 0 . 0 . Of fse-45 0 ' R T 
Drilling Method: Continuous Casing Depth: 12 5' 
Driller: UNITECH 
Sampling Method: Spirt Spoon Logged B y BRB 
Description 
7 3 River depth (ram water surface to stream bed 
Silty sand, dark gray, medium dense 
Sandy silt, dark brown, hard w/ shale rock [ragments 
Silt w/ a little sand and sandstone rock fragments light 
orown. hard 
Limestone, gray, hard, slightly to moderately 
weathered, very close lo medium fractures 
.imestone, gray, medium to hard, moderately to 
highly weathered, no apparent bedding extremely to 
closely fractured 
.imestone. gray, medium to hard, moderately lo 















































































Stream bed elev at 5 1 7 ' 
No recovery 
Case refusal at 12.5' 
RO=0 , ,-250 
RD=0"-90''. very thinly to thinly 
bedded, RD=70° i 
RD=0"-900 
RD=00-900 
End boring at 32 42' depth j 
3 Engineering Consultant 
8etzwood 8ridge Roadway and 
Bridge Reconstruction 
S R . 3051. Section 786 
Montgomery County. PA Ilfli 
























































a- i -b : : : 
a-1-b i■ -
a-1-b \\l 
a- i -b ■" 
7T" 
p 1 J 
LOG OF BORING B-10 
Date Completed: ,,21/00 B o r . g Location: S T A 1 1 4 . 3 1 ) 0 . o f c 8 t 4 3 , . „ 
Drilling Method: Continuous Casing Depth: 9.7 - j 
Driller: UNITECH j 




5.7' River depth from water surface to siream bed 
■ ■ i « i 
. . we l l graded sitty sand w/ some gravel, dark brown, 
• • medium dense 
— f-me grained sand. red. very dense 
| Sandstone, mottled red & gray, hard, slightly to 
J i moderately weathered, thinly to thickly bedded 
1 tji 
jg Shale, red. hard, slightly to moderately weathered. 





































































Siream bed elev. at 53.3' 1 
No sampling, drive casing 
B.F.E. at 40.5' 
RD=0°-25°, very closely to 
RD=0°-80°. very thinly to thinly 
bedded. RD=5o-20° 
u 
IP Engineering Consultants 
Betzwood 8ridge Roadway and 
Bridge Reconstruction 
S .R .305 I . Section 788 





















5 2 0 
50.5 















































LOG OF BORING B-11 
Date Completed: 1/31/00 Boring Location: c T « , , . „ _ . _ 
i l A 114*32.0, Offset 61 0 ' R T 
Drilling Method: Continuous Casing Depth: 10.0' 
Driller: UNITECH | 
Sampling Method: Split Spoon Logged By: BRB 
Description 
5 5' River depth from water surface to stream bed 
Sand, dark gray, very loose 
Sand, dark gray, medium loose 
Sand w/ a little silt, dark gray, medium dense 
Sandy silt w/ rock fragments, dark gray, medium stiff 
(O.V Weathered sandstone at bottom) 
Sandstone, light gray. hard, slightly to moderately 
weathered, very close to medium fractures 
Siltstone/shale. dark reddish brown, very soft to soft, 
moderately to highly weathered, extremely close to 
closely fractured 
Siltstone/ very tine grained sandstone, dark reddish 






















































Stream bed elev at 53.5' 
No recovery 
=?D=0"-40o. thickly bedded. j 
RD=15° I 
RD=0°-30°. thickly bedded. 
RD=15° 
3D=0°-30° & 90°. thinly to 
hickly bedded. RD=15° j 
/ 
L 
L.BHP Engineering Consultant 
Betzwood Bridge Roadway and 
Bridge Reconstruction 
S.R. 3051. Section 78B 
























































LOG OF BORING B-12 
Date Completed: 1/20/00 Boring Location; S T A 1,5*72.5. Offset 44 0' LT 
Drilling Method: Continuous Casing Depth: 9.G" ' 
Onller: UNITECH 
Sampling Method: Split Spoon Logged B y BRB ' 




a-1-b . . 
a- l -b . . . 






5 5' River depth from water surface to stream bed 
. . Fine to coarse sand, with gravel, brown, medium 
. . dense 
— Silty Tine sand, reddish-brown, very dense 
9 Sandstone, reddish-brown to gray, very hard, slightly 
g jweathered to fresh, thinly to thickly bedded 
1 
^ Shale, red, medium to soft, moderately to highly 
a weathered, intensely laminated 
1 S Sandstone, reddish-brown a. gray. hard, slightly to 
I highly weathered, intensely laminated to thinly bedded 
J- Shale, red. medium hard to soft, moderately to highly 

































































Stream bed elev. at 53 5' 
B.F.E. at 37.0 
RD=20"-25J. very closely to i 
SD=0"-25". very closely lo i 
extremely fractured. 
RD=0°-20°. very closely to j 
medium closely fractured. ' 
RD=0°-20° 
*O=0°-20°, very closely 
ractured. R0=0°-20° 
f ^ i P Engineering Consultants 
Betzwood 8ridge Roadway and 
Bridge Reconstruction 
S.R. 3051. Section 78B 































4 3 0 
415 
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LOG OF BORING B-13 
Date Completed: 1/28/00 Bonng Location: S T A „ s . ? z 0 Q f f s e | ^ „, R T 
Drilling Method: Continuous Casing Depth: 15 6' 
Driller: UNITECH 
Sampling Method: Split Sooon Logged B y 0RB 
Description 
3.25' River depth from water surface to stream bed 
SiKy sand w / rock fragments. grayish-Brown, loose to 
medium dense 
Silt, reddish-brown, hard 
Sandy silt w/ rock fragmenls. dark brown, hard 
Fine sandy, silt, reddish-brown, hard 
Completely weathered sandstone 
Sandstone, fine to medium grained, dark reddish-
gray. hard, slightly to moderately weathered. 
extremely close to close fractured 
Shale/siltstone, dark red. soft to medium hard. 
moderately lo highly weathered, extremely close to 
ery closely fractured 
: ine grained sandstone/siltstone dark reddish-brown 



















5 0 % 


























Ol > o u 
at 
<r 
0 0 ' 























W E T 
WET 
WET 





Stream bed elev at 53 5' 
No recovery 
B.FE. at 37 0-
RO=0°-90a. thickly bedded. j 
RD=15° 
R0=00-90*. thinly lo thickly 
bedded. RO=0"-20" 
R0»0*-90". thickly bedded, 
RO=10° | 
1 Engineering Consultants 
Betzwood Bridge Roadway and 
Bridge Reconstruction 
S.R. 3051, Section 78B 























4 9 0 
47 5 
46.0 
4 4 6 
4 2 2 
39 2 
34.2 





































4 -■ r 
' T " 
■ + -" l " 
■ + ■ 
"T" 
ml 
LOG OF BORING B-14 
Oate Completed: 1/26/00 Boring Location: S T A I M * T « » „ « 
_ . „ , . ^ ' ^ " 6 * 7 0 . 0 . Offset 38 5 ' I T 
Drilling Method: Continuous Casing Depth: 9.3' 
Driller: UNITECH 
Sampling Method: Split Spoon Logged B y BR8 
Description 
3'-4" River depth (rom water surface to stream bed 
Silly fine to medium grain sand w/ some gravel. 
brown, medium dense to very dense 
Sandstone, whitish gray, very hard, slightly 
weathered, thickly bedd 
Sandy siltstone. red. very soft, highly weathered, very 
thinly bedded 
C 












Sandstone, gray, very hard, slightly weathered, thickly 















































Stream bed elev. at S 5 T 
B.F.E. a t 4 t 5' 
Roller bit to 9 3' | 
3D=0"-15". very closely to j 
medium closely fractured. 
3D=0"-20'\ close to medium 1 
^D=0°-30°. closely to medium 
closely fractured. RD=0°-90° 
r^ 
Engineering Consultant 
Betzwood Bridge Roadway and 
Bridge Reconstruction 
S.R. 3051, Section 78B 






























































a- i -b : : : 
a-1-b l l i . 
a-1-b ■ . -






LOG OF BORING B-15 
Date Completed: 1/27/00 
Drilling Method: Continuous 
Driller: UNITECH 
Sampling Method: Split Spoon 
, Description 
L 
5'-0" River depth (rom water surface to stream bed 
, , _ . „ 
. . birty well graded sand w/ gravel, brown, medium 
. . dense to dense 
§ Sandstone, gray. hard, slightly wealhered. intensely to 
1 thickly bedded 
&j Sandstone, red. hard to medium, moderately 

































































Stream bed elev. at 54.0" 
B.F E a t 41.5" ! 
Roller bit to 9 1" 
RD=0°-15°. closely to medium 
closely fractured. RD=0°-90° ! 
«U-u - l a " , very closely 
ractured. RD=0°-15° jj 
r-
L _ _ 
Belzwood Bridge Roadway and 
Bridge Reconstruction 
S.R. 3051. Section 78B 





















































































































, . - : ■ 
■ : !"V 
LOG OF BORING B-16 
Dale Completed: 1/6/00 Boring Location: „ , , „ „ . . 
s STA 117-97 0 Offset 77 0 - I T 
Drilling Method: Continuous Casing Oepth: 23.5' 
Oriller. UNITECH 
Sampling Method: Split Spoon Logged B y BRB 
Description 
Silty clay, dark brown, soft to very stiff 
Silt, dark brown, w/ fine to medium grained sand and 
rock fragments, hard 
Sand w/ silt and rock fragments dark brown, dense 
Decomposed & broken rock fragments (limestone! 
Sandstone, medium to coarse grained, light gray. 
nard. moderately weathered extremely close to very 
:losely fractured 
Shale, dark, reddish-brown, soft to very soft. 
•noderately to highly weathered. e>rtremely to very 
:loselv fractured 
Sandstone, fine to medium grained, gray, soft to 
nedium hard, moderately to highly weathered. 
•xtremelv close to closely fractured 
Sandstone, medium to coarse grained, gray. hard. 































































































B.P.C.E. at 77 0' 
0 H R 1-6-00 
24 HR 1-7-00 
Auger refusal @ 23 5' 
E.P.T.E. at 45 0-
RD=0°-90°. very thinly to thinly 
bedded, RD=0°-20° 
RD=0°-90a. thinly bedded. 
RD=0°-10° 
RD=0°-90°. very thinly to thinly 
bedded. RD=0°-10° 
RD=0°-80°. very thinly to thinly 
bedded, RD=0°-10° 
HP Engineering Consultants 
i Betzwood Bridge Roadway and 
i Bridge Reconstruction 
S.R. 3051. Section 78B 














































































































































































LOG OF BORING B-17 
Date Completed: 1/7/00 Boring Location: STA 117*95.0. Offset 3 .0 'RT 
Drilling Method: Continuous Casing Oepth: 45 0' 
Driller UNITECH 
Sampling Melhod: Split Spoon Logged By: 8RB 
Description 
Silt, w/ a little sand & rock fragments, orangish-brown. 
very stiff 
SM w/ fine to medium grained sand 5 rock fragmenls. 
white, hard 
Silt with sand and rock fragments, purple to grayish-
brown. medium stiff, to hard (fill material) 




Sandy silt w/ rock fragments, dark orangish-brown. 
hard (residual) 
Silty sand dark brown, dense to very dense 
Medium lo coarse grained sandstone, light gray. hard. 
slightly weathered, very closely fractured 
Shale, dark reddish brown, soft, highly to moderately 
wealhered. extremely close to closely fractured 
-me grained sandslone. lighl gray. hard, slightly to 










































































































































.5' of asphalt & aggregate 
B.P.C E. at 77 0' ' 
24 HR 1-10-00 
OHR 1-7-00 | 
Augered down to 43 0' j 
soft seam @ about 41 0'-42 0') 
\ugered down lo 4b 0' 
Auger refusal @ 45.0' of depth 
E P . T E a t 4 2 0' I 
?D=0°-30". very thinly to thinly 
<lo recovery 
RD=0°-20°. very thinly bedded. 
RD=10° 
«U=10u-gD". thickly bedded. 
=rO=50-150 
u 
'P Engineering Consultants 
[ 8etzwood Bridge Roadway and 
8ridge Reconstruction 
1 S.R. 3051. Section 788 












1 0 5 
12 












E l e v . 
8 8 . 2 ' 
8 6 . 7 
85 .2 
8 3 . 7 
8 2 . 2 
8 0 . 7 
79 2 
7 7 . 7 
7 6 . 2 
7 4 . 7 
73 2 
7 1 . 7 
7 0 2 
68 7 
6 8 . 2 
6 3 . 2 
5 8 . 2 
5 3 . 2 
5 0 . 2 
4 5 2 
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LOG OF BORING B-18 
Date Completed: 1/13/00 Boring Locafon: STA 118*75.0. Offset 11.0-RT 
Drilling Method: Continuous Casing Depth: 20.0" 
Driller: UNITECH 
Sampling Melhod: Split Spoon Logged By: 8RB 
Description 
Silty sand w/ rock fragments, loose 
Silt w/ a little fine sand, medium stiff to very stiff 
Sandy silt, black, medium stiff to stiff 
Clayey silt, w/ a little sand & rock fragments, dark 
brown, medium stiff 
Silty sand w/ a little rock fragments, purplish-brown. 
loose 
Sandy silt, grayish-brown, hard 
Silty sand, black, dense to very dense 
Sandy silt, grayish-brown, hard 
Sandstone, medium grained, gray. hard, slightly to 









4 . 3 . 3 
3 .7 .10 
5 . 7 . 7 
4 . 4 . 1 
1.3.4 
W 0 H . 1 . 9 
6 .6 .4 
3 . 2 6 . 2 7 
2 4 . 4 3 . 1 2 
2 2 . 3 3 . 1 1 
4 t 3 9 . 2 8 
2 1 . 5 0 / 4 -
5 0 / 0 " 




















5 0 / 4 -














6 2 . 9 






6 7 % 
7 3 % 
9 3 % 
9 3 % 
3 3 % 
6 0 % 
8 0 % 
7 3 % 
7 3 % 
8 7 % 
7 3 % 
3 3 % 
2 7 % 
0 % 






















Auger refusal @ 20 0" 
RD=0°-45°. thickly bedded. i 
RD=0°-2S° ; 
No recovery 
24 HR 1-10-00 
No recovery ' 
0 H R 1-7-00 
No recovery '■ 
No recovery 
No recovery 
End of boring at 45 0' depth j 
(due to no recoveries, moved to 
8-18A. 2'-3" North of B-18) [ 
IP Engineering Consultants 
Betzwood Bridge Roadway and 
Bridge Reconstruction 
S.R. 3051. Section 78B 
























6 4 2 
Surf. 
Elev. 

















3 8 2 
































































LOG OF BORING B-18A 
Date Competed: , , , 4 /00 Boring Location STA 1,8 .78.0 . Offset 11 .0 'RT 
Dnlling Method: Continuous Casing Depth: 50 0 ' 
Driller: UNITECH 
Sampling Melhod Split Spoon Logged By: BRB 
Description 
Silt w/ a little sand, dark brown, hard 
.; H c i a y e y silt, dark brown, very stiff to hard 
Clayey silt w/ trace of sand & rock fragments, dark 




- " " ' - J *-'■*? w lOviv i i a y m c i u a . uar<v u i u n u , n a m 
Sift w/ rock fragments, dark red, hard 
Sandstone, fine to medium grained, gray, medium lo 
hard, slightly to moderately weathered, extremely 
close to medium close fractures 
Shale, dark red, soft to medium, hard, moderately to 
highly weathered, extremely to very closely fractured 
Sandstone, gray, medium to hard, slightly wealhered. 



















50 /2 ' 


















50 /2 ' 





















4 7 0 % 


































Augered down to 25.0' depin 
B.F.E. at 81.0' j 
0 H H I - U - U U 
Augered down to 44 0' 
i !4HK 1-17-UU 
Augered down to 45.5' 
Augered down to 47 0' 
Augered down to 50 0' 
RD=5°-8Q°. Medium thickly to 
thickly bedded RD=5°-20° ; 
RO=0°-30°. thinly bedded. 
RD=20° 
RD=0° 
End boring at 65 0' depth | 
L 
IP Engineering Consultants 
Betzwood 8ndge Roadway and 
Bridge Reconstruclion 
S.R. 3051. Section 78B 







































8 5 2 
80 2 
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LOG OF BORING B-19 
Date Completed: 1/19/00 Boring Location: m . , , „ „ „ 
„ _ . o r A 1 1 1 * 0 0 0 . Offset 8 0' FT 
□rang Method: Continuous Casing Depth: 20 .7 ' i 
Driller: UNITECH 
Sampling Method: Split Spoon Logged 8y: BRB 
Description 
Sandy silt w/ rock fragments, grayish-black, very stiff 
to hard 
Sandy silt w/ rock fragments, little clay, dark Brown, 
very stiff 
Silt w/ a little fine sand, dark reddish-brown, stiff to 
very stiff 
Medium to coarse grained sandy silt w/ some rock 
Iraqments. dark brown, stiff 
No recovery 
Silty fine to medium grained sand w/ some limestone 
rock fragments, tan. medium dense lo very dense 
Limestone, gray. hard, moderately to highly 
weathered, extremely close to closely fractured 
-tmestone, gray. hard, moderately lo highly 
weathered, extremely close to closely fractured 
-imestone. gray, hard, slightly weathered, no 


















































7 6 0 








































Pavement and coarse 
aggregate 
Auger refusal at depth of 20.71 
B.F E. at 79.5- 1 
24 HR 1-20-00 
RD=0°-90°. very thinly bedded. 
RD=80° 
UHH l-IS-00 
RD=0°-90°. very thinly bedded. 
RD=80° 
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BHP 
ROJECT: Reconstruction of Betzwood Bridge 
ESCRIPTION ; Wind on Superstructure and LL 
Pier I 
Span Length Back: 
Span Length Ahead: 
Parapet Height: 
Deck + Haunch: 








Exposed Superstructure height = 2.67' + 0.875' + 5.67' = 
Pier Cap Height: 
Column Width: 
Skew: 










Wind on Superstructure 
AASHTO 3.15.2.1.1 











































































Total Lat,: 19 psf * (150'+ 150')/2 * 9.22'/ 1000 = 
Total Long.: 50 psf* (150'+ 150') * 9.22V 1000 = 
rm: 9.22' / 2 + 6.00/12 ' (neop. brg.) + 1.30" (avg. ped.) + 




Wind on Live Load (Placed as a cap load in RC-Pier) 
AASHTO 3.15.2.1.2 









































































TotalLat.: 38p l f* (150 '+ 1 5 0 ' ) / 2 / 1000 = 
Total Long.: 100 pit** (150'+ 150')/ 1000 = 
Arm: 117' (top of rdwy) - 110.25' (pedestal) + 6.00' + 
5V 2 (pier cap) = 







Filename: PierWind.xls 1 Of 2 Printed on: 03/03/2001 
BHP 
"ROJECT: Reconstruction of Betzwood Bridge D « : B R B Date: 02/19/2001 
ESCRIPTION: Wind on Superstructure and LL Chk: D a t e ' ~ ~~ 
Cap Dimensions 
Cap Width = 4.50 ft 
Cap Height = 5.00 ft 
Cap Load (Long. Load placed as UDL on cap in RC-Pier) 
Wind pressure " 40 psf (AASHTO 3.15.2.2] 
Lat. " 0.04 ksf * 5' * 4.5' = 0.90 k* @ Arm - 0.00 ft 
Long. =0.04 ksf* 4.5'= 0.18 klf @Arm = 0.00 ft 
* Load added to cap load from 'wind on superstructure' 
Column Load (Place as UDL on column in RC-Pier) 
- ' Lat. & Long. = 0.04 k s f * 4 .5 '= 0.18 klf 
~ 
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Abutment Wind Load 
Project No... 
Computed By 




PENN DOT Skew Angle 0.0000 degrees 
Abutment Width 46.00 ft 
Wind on Live Load 
Span Length 149.00 It 
Structure Height 9.42 ft 
AASHTO 3.15.2.1.2 











8 8 * 
82 * 
6 6 * 































0 * * 
0** 




Par. to Abut. 
PLF 
0 * ' 
0 * * 


















Wind on LL: 
Total Long= Max total longitudinal plf * span length/ 1000 
= 14.90 kips 
WIND ON LL =Total Long./Abutment Width 
=| 0.32 kips/ft 1 
Wind on Superstructure 
AASHTO 3.15.2.1.1 



















































Par. to Abut. 
PSF 
0 * * 
0 * * 
0** 
0** 
















Wind on Superstructure: 
Total Long= Max total longitudinal plf * span length/ 1000 
= 70.16 kips 
WIND ON SUPER =Total Long. / Abutment Width 
=| 1.53 kips/ft | 
Long. 
•AASHTO VALUES [ 3.15.2.1.1&2] 
Win 
** No longitudinal forces transferred to abutment since expansion bearings used. 
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PREPARED BT DATE..../...-/ SHEET....Or 
APPENDIX C 
RC PIER PROJECT DATA / 
PENN DOT ABUTMENT AND RETAINING WALL PROGRAM DATA 
LOAD COMBINATIONS 
URS Greiner PHONE: 610-337-3666 | SHEET 1 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
PROJECT DATA 
Project 
User Job No. 
State 
Comments 
Reconstruction of the Betzwood Bridge 
State Job No. 
River Pier 
URS Greiner PHONE: 610-337-3666 | SHEET 2 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., TamDa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
PIER GEOMETRY 
Pier Type: Multi Column 
Cap Shape: Straight Top Elevations: start = 110.00 ft end = 110.00 ft 
Depth(Z) = 60.00 in Skew angle = 0.00 Reduction of I = 1.000 
Length(X) = 42.00 ft Height(Y) = 60.00 in 
Column Shape : Round 
Number of columns: 3 
Column number 1: 
Location from the left edge of the cap(X): 3.00 ft 
Elevations: bottom = 79.00 ft top = 107.50 ft Reduction of I 
Column section dimensions: 
Diameter = 54.00 in 
1.000 
Column number 2: 
Location from the left edge of the cap(X): 21.00 ft 
Elevations: bottom = 79.00 ft top = 107.50 ft Reduction of I = 1.000 
Column section dimensions: 
Diameter = 54.00 in 
Column number 3: 
Location from the left edge of the cap(X): 39.00 ft 
Elevations: bottom = 7 9.00 ft top = 107.50 ft Reduction of I = 1.000 
Column section dimensions: 
Diameter = 54.00 in 
STRUCTURE MODEL 
FRAME Model: 
Member Node Hinge Check Pt Dist(ft) Memb length(ft) 
Column No. 1 
Column No. 2 








































URS Greiner PHONE: 610-337-3666 
671 Moore Road King of Prussia, PA 19406 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 
SHEET 3 OF 123 
JOB NO. 
BY DATE Feb/19/2001 
CKD. DATE 































































fixed at ground 
column-cap 
fixed at ground 
column-cap bearing 







No superstructure defined! 
BEARING POINTS 
Number of bearing lines: 1 
First bearing line Eccentricity 






0 . 0 0 f t 
2 . 0 0 
1 1 . 5 0 
2 1 . 0 0 
3 0 . 5 0 
4 0 . 0 0 
MATERIAL PROPERTIES 
cap Column Footing 
Concrete Type normal normal normal 
Concrete Strength (psi) 3000.00 3000.00 3000.00 
Concrete Density (lb/ft3) 150.00 .150.00 150.00 
Concrete Modulus Ec (ksi) 3320.60 3320.60 3320.60 
Steel Strength Fy (ksi) 60.00 60.00 60.00 
DESIGN PARAMETERS 
URS Greiner PHONE: 610-337-3666 I SHEET 4 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
AASHTO STANDARD Code 
Strength Reduction factors for reinf. concrete: Multi presence factors for live load: 
Flexure and tension 
Shear and torsion (normal) 
(lightweight) 
Axial compression (ties) 
Axial compression (spiral) 
































Degree of fixity in foundations for Moment Magnify Method: R = 5.00 
URS Greiner PHONE: 610-337-3666 | SHEET 5 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.l LEAP Software Inc., Tampa, Florida I BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
LOADS 
Load Cases: 10 
Loadcase ID: Dl Name: Dead Load 
Multiplier = 1.000 
Bearing loads: 
















- 3 4 6 . 0 0 
- 3 4 6 . 0 0 
- 3 4 6 . 0 0 
- 3 4 6 . 0 0 
- 3 4 6 . 0 0 
Loadcase ID: (L+In)l 
Multiplier = 1.000 
Name: Live Load+Impact - Case 1 
Bearing loads: 










- 0 . 1 7 
- 6 6 . 1 8 
- 8 5 . 3 2 
Loadcase ID: (L+In)2 
Multiplier = 1.000 
Name: Live Load+Impact - Case 2 
Bearing loads: 










- 2 8 . 1 0 
- 8 1 . 5 0 
- 4 . 1 6 
Loadcase ID: (L+In)3 Name: Live Load+Impact - Case 3 
Multiplier = 1.000 
Bearing loads: 
















Loadcase ID: Wl Name: Wind on Structure 
Multiplier = 1.000 
Cap loads: 
Force(X) = 26.260 kip Arm = 8.91 ft 
URS Greiner PHONE: 610-337-3666 | SHEET 6 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.l LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
UDL(Z) = 0.180 kip/ft 














Magi yl/L Mag2 y2/L 
0.120 k/ft 0.00 1.00 
0.120 k/ft 0.00 1.00 
0.120 k/ft 0.00 1.00 
Loadcase ID: WL1 Name: Wind on Live 
Multiplier = 1.000 
Cap loads: 
Force(X) = 5.700 kip Arm = 15.25 ft 
Force(Z) = 30.000 kip Arm = 15.25 ft 
Loadcase ID: LF1 Name: Long. Force from Live Load 
Multiplier = 1.000 
Cap loads: 
Force(Z) = 15.260 kip Arm = 15.25 ft 
Loadcase ID: SI Name: Shrinkage 
Multiplier = 1.000 
Unit strain: -0.000270 
Loadcase ID: Tl Name: Temperature 
Multiplier = 1.000 


























Loadcase ID: EQ1 Name: Earthquake 
Multiplier = 1.000 
Bearing loads: 





















URS Greiner PHONE: 610-337-3666 
671 Moore Road King of Prussia, PA 19406 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 
SHEET 7 OF 123 
JOB NO. 
BY DATE Feb/19/2001 
CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
Selected load groups: 
SERVICE GROUP I 
SERVICE GROUP IB 
SERVICE GROUP II 
SERVICE GROUP III 
SERVICE GROUP IV 
SERVICE GROUP V 
SERVICE GROUP VI 
SERVICE GROUP VII 
SERVICE GROUP VIII 
SERVICE GROUP IX 
LOAD FACTOR GROUP I 
LOAD FACTOR GROUP IB 
LOAD FACTOR GROUP II 
LOAD FACTOR GROUP III 
LOAD FACTOR GROUP IV 
LOAD FACTOR GROUP V 
LOAD FACTOR GROUP VI 
LOAD FACTOR GROUP VII 
LOAD FACTOR GROUP VIII 
LOAD FACTOR GROUP IX 





























































( SER GP I) = 
( SER GP I) = 















































( SER GP V) = 
( SER GP V) = 












' 1.00 i 
■ 1.00 i 
■ 1.00 i 
=1.00 i 
■■ 1 . 0 0 I 






























.00 LFl ) 
1.00 Dl 
.00 LFl ) 
1.00 Dl 
.00 LFl ) 
1.00 Dl 












































(L+In)l + 1 
(L+In)2 + 1 
(L+In)3 + 1 
Wl + 1.00 S 






21 (SER GP VI) = 1.00 
22 (SER GP VI) = 1.00 ( 
23 (SER GP VI) = 1.00 
(SER GP VI) = 1.00 
+ 1.00 LFl + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l + 0 
00 LFl + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l - 0 
00 LFl + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l - 0 
- 1.00 LFl + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)2 + 0 
+ 1.00 SI + 1.00 Tl ) 
- 1. 
+ 1 
0.30 Wl + 1.00 WLl 
0.30 Wl + 1.00 WLl 
0.30 Wl - 1.00 WLl 
0.30 Wl - 1.00 WLl 
0.30 Wl + 1.00 WLl ) 
0.30 Wl - 1.00 WLl ) 
0.30 Wl + 1.00 WLl ) 
0.30 Wl - 1.00 WLl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
1 + 1.00 Tl ) 
1 + 1.00 Tl ) 
.30 Wl + 1.00 WLl 
) 
.30 Wl + 1.00 WLl 
) 
.30 Wl - 1.00 WLl 
) 
.30 Wl - 1.00 WLl 
) 
.30 Wl + 1.00 WLl 
URS Greiner PHONE: 610-337-3666 | SHEET 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY 




PROJECT: Reconstruction of the Betzwood Bridge 
Combination # 
Combination # 
25 (SER GP VI) = 
26 (SER GP VI) = 






























































28 (SER GP VII) 
29 (SER GP VII) 
30 (SER GP VIII) 
31 (SER GP VIII) 
32 (SER GP VIII) 
33 (SER GP IX) ■ 
34 (SER GP IX) = 
35 ( LFR GP I) = 
36 ( LFR GP I) = 
37 ( LFR GP I) = 
38 (LFR GP IB) = 
39 (LFR GP II) = 
4 0 (LFR GP II) = 
41 (LFR GP III) 
42 (LFR GP III) 
43 (LFR GP III) 
44 (LFR GP III) 
(LFR GP III) 
(LFR GP III) 
(LFR GP III) 
(LFR GP III) 
(LFR GP IV) = 
(LFR GP IV) = 
(LFR GP IV) = 
( LFR GP V) = 
( LFR GP V) = 














= 1.00 ( 
















.00 SI + 
1.00 Dl 
.00 SI + 
1.00 Dl 
.00 SI + 
1.00 Dl 
+ 1.00 (L+In)2 
1.00 Tl ) 
+ 1.00 (L+In)3 + 0 
1.00 Tl ) 
+ 1.00 
1.00 Tl ) 
+1.00 EQ1 
0.30 Wl - 1.00 WLl 
30 Wl 4- 1.00 WLl 
L+In)3 - 0.30 Wl - 1.00 WLl 
1.00 Dl - 1.00 EQ1 ) 
( 1.00 Dl + 1.00 (L+In)l ) 
( 1.00 Dl + 1.00 (L+In)2 ) 


















































1.00 Wl ) 
00 Dl - 1.00 Wl ) 
.00 Dl + 1.00 (L+In 
LF1 ) 
















1 + 0.30 Wl + 1.00 WLl 
L+In)l + 0.30 Wl + 1.00 WLl 
- 0.30 Wl - 1.00 WLl |L+In)l 










55 (LFR GP VI) = 1.25 
56 (LFR GP VI) 
57 (LFR GP VI) 
- 1 
= 1 
58 (LFR GP VI) = 1 
59 (LFR GP VI) 
60 (LFR GP VI) = 1 
61 (LFR GP VI) = 1 
(LFR GP VII) 
(LFR GP VII) 
(LFR GP VIII) 
(LFR GP VIII) 
(LFR GP VIII) 
(LFR GP IX) = 



























1.00 Wl + 1.00 
1.00 Wl + 1.00 
1.00 Dl + 1.00 (L+In)1 + 
00 LF1 + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)1+0 
00 LF1 + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l - 0 
00 LF1 + 1.00 SI + 1.00 Tl ) 
1.00 Dl + 1.00 (L+In)l - 0.30 









1.00 SI + 1.00 Tl ) 
1.00 SI + 1.00 Tl ) 
SI + 1.00 Tl ) 
1.00 Tl ) 




0.30 Wl + 1.00 WLl 
) 
30 Wl + 1.00 WLl 
) 
30 Wl - 1.00 WLl 




1.00 Dl + 
00 SI + 1 
1.00 Dl + 
00 SI + 1 
1.00 Dl 
00 SI + 
1.00 Dl 
00 SI + 
1.00 Dl 
1.00 (L+In)2 





+ 0.30 Wl + 1.00 WLl 
0.30 Wl 
00 Tl ) 
1.00 (L+In)3 
00 Tl ) 
+1.00 EQ1 ) 
..00 WLl 
) 
L+In)3 + 0.30 Wl + 1.00 WLl 
- 0.30 Wl - 1.00 WLl 
1.00 Dl - 1.00 EQ1 
1.00 Dl + 
1.00 Dl + 
1.00 Dl + 








1.00 Dl - 1.00 Wl 
URS Gteiner PHONE: 610-337-3666 
671 Moore Road King of Prussia, PA 19406 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 
SHEET 9 OF 123 
JOB NO. 
BY DATE Feb/19/2001 
CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge^ 











1C( SER GP I) 
2C( SER GP I) 
3C( SER GP I) 
4C(SER GP IB) 
5C(SER GP II) 
6C(SER GP II) 
7C(SER GP III) 
8C(SER GP III) 







1.00 Dl + 1.00 (L+In)1 ) 
+ 1.00 (L+In)2 

































11C(SER GP III) 
12C(SER GP III) 
13C(SER GP III) 
14C(SER GP III) 
15C(SER GP IV) 
16C(SER GP IV) 
17C(SER GP IV) 
18C( SER GP V) = 1 
19C{ SER GP V) = 





1.00 Dl ) 
1.00 Dl + 1.00 Wl ) 
1.00 Dl - 1.00 Wl ) 








.00 LF1 ) 
1.00 Dl + 
.00 LF1 ) 
1.00 Dl + 
.00 LF1 ) 
1.00 Dl + 
.00 LF1 ) 
1.00 Dl + 
1.00 Dl + 
1.00 Dl + 
1.00 Dl + 
1 
1 
0.30 Wl + 1.00 WLl 
1.00 (L+In)l + 0.30 Wl + 1.00 WLl 
1.00 (L+In)l - 0.30 Wl - 1.00 WLl 
















21C(SER GP VI) = 1.00 
22C(SER GP VI) = 1.00 
+ 1 
Combination tt 23C(SER GP VI) = 1.00 
- 1 
00 Dl + 1.00 
00 Dl + 1.00 
1.00 Dl + 1.00 (L+In)3 + 
1.00 Dl + 1.00 Wl + 1.00 
1.00 Dl - 1.00 Wl + 1.00 
1.00 Dl + 1.00 (L+In)l + 0 
.00 LF1 + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l + 0 
.00 LF1 + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l - 0 
.00 LF1 + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l - 0 


















































































35C( LFR GP I) = 
36C( LFR GP I) = 
37C( LFR GP I) = 
38C( LFR GP I) = 
39C( LFR GP I) = 






























= 1.00 ( 




















.00 SI + 
1.00 Dl 
.00 SI + 
1.00 Dl 
.00 SI + 
1.00 Dl 









1.00 (L+In)2 + 
. 00 Tl ) 
1.00 (L+In)2 -
.00 Tl ) 
1.00 (L+In)3 + 
.00 Tl ) 
1.00 (L+In)3 -
.00 Tl ) 
1.00 Dl + 1.00 EQ1 ) 
1.00 Dl -
( 1.00 Dl 
( 1.00 Dl 











































- 1.00 EQ1 ) 
+ 1.00 (L+In)l 
+ 1.00 (L+In)2 
+ 1.00 (L+In)3 
1.00 Wl ) 
1.00 Wl ) 
1.67 (L+In)l ) 
1.67 (L+In)l ) 
1.67 (L+In)2 ) 
1.67 (L+In)2 ) 
1.67 (L+In)3 ) 
1.67 (L+In)3 ) 
1.00 Wl ) 
1.00 Wl ) 
1.00 Wl ) 
1.00 Wl ) 
1.00 Dl + 1.00 (L+In)1 
+ 0.30 Wl + 1.00 WLl ) 
- 0.30 Wl - 1.00 WLl ) 
+ 0.30 Wl + 1.00 WLl ) 
- 0.30 Wl - 1.00 WLl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
1 + 1.00 Tl ) 
1 + 1.00 Tl ) 
.30 Wl + 1.00 WLl 
) 
.30 Wl + 1.00 WLl 
) 
.30 Wl - 1.00 WLl 
) 
.30 Wl - 1.00 WLl 
) 
.30 Wl + 1.00 WLl 
.30 Wl - 1.00 WLl 
.30 Wl + 1.00 WLl 
 0.30 Wl - 1.00 WLl 
+ 0.30 Wl + 1.00 WLl 
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48C(LFR GP III) 
49C(LFR GP III) 
50C(LFR GP III) 
51C(LFR GP III) 
52C(LFR GP III) 
53C(LFR GP III) 
54C(LFR GP III) 
55C(LFR GP III) 
56C(LFR GP III) 
57C(LFR GP III) 
58C(LFR GP III) 
59C(LFR GP III) 
60C(LFR GP III) 
61C(LFR GP III) 
62C(LFR GP III) 
63C(LFR GP IV) = 
64C(LFR GP IV) = 
65C(LFR GP IV) = 
66C(LFR GP IV) = 
67C(LFR GP IV) = 
68C(LFR GP IV) = 
69C( LFR GP V) = 
70C( LFR GP V) = 
71C( LFR GP V) = 
72C( LFR GP V) = 
73C(LFR GP VI) = 
74C(LFR GP VI) = 
75C(LFR GP VI) = 
76C(LFR GP VI) = 
77C(LFR GP VI) = 
78C(LFR GP VI) = 
7 9C(LFR GP VI) = 
80C(LFR GP VI) = 
81CUFR GP VI) = 
82C(LFR GP VI) = 
83C(LFR GP VI) = 
84C(LFR GP VI) = 
85CUFR GP VI) = 








= 1.30 ( 
+ 1. 




= 1.30 ( 
- 1. 
= 1.30 ( 
= 1.30 ( 
= 1.30 ( 
=1.30 ( 
= 1.30 ( 
=1.30 ( 
=1.30 { 







































.00 LF1 ) 
0.75 Dl + 1.00 
00 LF1 ) 
1.00 Dl + 1.00 
00 LF1 ) 
0.75 Dl 
00 LF1 ) 
1.00 Dl + 
00 LF1 ) 
0.75 Dl 
00 LF1 ) 
1.00 Dl + 1.00 
00 LF1 ) 
0.75 Dl + 1.00 
00 LF1 ) 
1.00 Dl + 1 
0.75 Dl + 1 
1.00 Dl + 1 
0.75 Dl + 1 
1.00 Dl + 1 
0.75 Dl + 1 
1.00 Dl + 1 
0.75 Dl + 1 
L+In)l + 0.30 Wl + 1.00 WLl 
L+In)l + 0.30 Wl + 1.00 WLl 
+ 1.00 (L+In)l + 0.30 Wl + 1.00 WLl 
1.00 (L+In)l - 0.30 Wl - 1.00 WLl 
+ 1.00 (L+In)l - 0.30 Wl - 1.00 WLl 
(L+In)l - 0.30 Wl - 1.00 WLl 
















(L+In)3 -1.00 Dl + 1.00 (L+In)l + 1 
0.75 Dl + 1.00 
1.00 Dl + 1.00 







1.00 Dl + 1.00 (L+In)2 + 
0.75 Dl + 1.00 (L+In)2 + 
(L+In)3 + 
(L+In)3 + 1 
1.00 Wl + 1.00 S 
1.00 Wl + 1.00 
1.00 Wl + 1.00 
1.00 Wl + 1.00 
1.00 (L+In)l + 
00 LF1 + 1.00 SI + 1.00 Tl 
0.75 Dl + 1.00 (L+In)l + 0 
00 LF1 + 1.00 SI + 1 
1.00 Dl + 1.00 (L+In 
00 LF1 + 1.00 SI + 1 
0.75 Dl + 1.00 (L+In 
00 LF1 + 1.00 SI + 1 
1.00 Dl + 1.00 (L+In)l - 0 
00 LF1 + 1.00 SI + 1.00 Tl 
0.75 Dl + 1.00 (L+In)1 - 0 
00 LF1 + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In)l - 0 
00 LFl + 1.00 SI + 1.00 Tl 
0.75 Dl + 1.00 (L+In)1-0 
00 LFl + 1.00 SI + 1.00 Tl 
1.00 Dl + 1.00 (L+In 
00 SI + 1.00 Tl ) 
0.75 Dl + 1.00 (L+In)2 
00 SI + 1.00 Tl ) 
1.00 Dl + 1.00 (L+In 
0.30 Wl + 1.00 WLl 
0.30 Wl + 1.00 WLl 
0.30 Wl - 1.00 WLl 
0.30 Wl - 1.00 WLl 
0.30 Wl + 1.00 WLl 
0.30 Wl + 1.00 WLl 
0.30 Wl - 1.00 WLl 
0.30 Wl - 1.00 WLl 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
.00 SI + 1.00 Tl ) 
1 + 1.00 Tl ) 
1 + 1.00 Tl ) 
1 + 1.00 Tl ) 
1 + 1.00 Tl ) 
.30 Wl + 1.00 WLl 
.30 Wl + 1.00 WLl 
) 
.30 Wl + 1.00 WLl 
00 SI + 1.00 Tl ) 
0.75 Dl + 1.00 (L+In! 
00 SI + 1.00 Tl ) 
1.00 Dl + 1.00 (L+In 
00 SI + 1.00 Tl ) 
0.75 Dl + 1.00 (L+In)3 
00 SI + 1.00 Tl ) 
00 Tl 
1 + 0  
00 Tl ) 
1 + 0.30 Wl + 1.00 WLl 
00 Tl ) 
.30 Wl - 1.00 WLl 
) 
.30 Wl - 1.00 WLl 
) 
.30 Wl - 1.00 WLl 
) 
.30 Wl - 1.00 WLl 
) 
.30 Wl + 1.00 WLl 
.30 Wl + 1.00 WLl 
.30 Wl - 1.00 WLl 
.30 Wl - 1.00 WLl 
.30 Wl + 1.00 WLl 
.30 Wl + 1.00 WLl 
12 + 0 
+ 0 
1 2 - 0 
2 - 0 
3 + 0 
+ 0 
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87C(LFR GP VI) = 















































■ 1.30 ( 
■- 1.30 ( 
■ 1.30 ( 




















00 Dl + 1.00 (L+In)3 
SI + 1.00 Tl ) 
75 Dl + 1.00 (L+In)3 
SI + 1.00 Tl ) 
- 0.30 Wl - 1.00 WL1 
- 0.30 Wl - 1.00 WL1 
.00 Dl + 1.00 EQ1 ) 
.75 Dl + 1.00 EQ1 ) 
.00 Dl - 1.00 EQ1 ) 
.75 Dl - 1.00 EQ1 ) 
1.00 Dl + 1.00 (L+In)l ) 
0.75 Dl + 1.00 
( 1.00 Dl + 1.00 




(L+In)3 ) [ 1.00 Dl + 1.00 
1 0.75 Dl + 1.00 (L+In)3 ) 
1.00 Dl + 1.00 Wl ) 
0.75 Dl + 1.00 Wl ) 
1.00 Dl - 1.00 Wl ) 
0.75 Dl - 1.00 Wl ) 
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G l o b a l C o o r d i n a t e S y s t e m , U n i t s : k i p k f t 
LOAD CASES RESULTS FROM FRAME ANALYSIS: 
















































k i p 
1.44 
- 1 . 4 4 
0 . 0 0 
0 . 0 0 
- 1 . 4 4 
1.44 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
1.44 
- 1 . 4 4 
1.44 
- 1 . 4 4 
1.44 
- 1 . 4 4 
1.44 
- 1 . 4 4 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
Fy 
k i p 
1 0 9 . 7 8 
- 4 1 . 7 9 
1 4 1 . 9 1 
- 7 3 . 9 2 
1 0 9 . 7 8 
- 4 1 . 7 9 
0 . 0 0 
7 . 5 0 
- 7 . 5 0 
1 1 . 2 5 
3 0 . 5 4 
1.34 
- 1 . 3 4 
3 6 . 9 6 
3 6 . 9 6 
- 1 . 3 4 
1.34 
3 0 . 5 4 
1 1 . 2 5 
- 7 . 5 0 
7 . 5 0 
0 . 0 0 
Fz 
k i p 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
MX 
k f t 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
My 
k f t 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
MZ 
k f t 
- 1 3 . 5 9 
- 2 7 . 3 3 
0 . 0 0 
0 . 0 0 
1 3 . 5 9 
2 7 . 3 3 
0 . 0 0 
- 7 . 5 0 
7 . 5 0 
- 1 6 . 8 8 
4 4 . 2 0 
7 9 . 9 1 
- 7 9 . 9 1 
- 1 0 2 . 0 0 
1 0 2 . 0 0 
7 9 . 9 1 
- 7 9 . 9 1 
- 4 4 . 2 0 
1 6 . 8 8 
- 7 . 5 0 
7 . 5 0 
0 . 0 0 






































k i p 
8 .10 
- 8 . 1 0 
0 . 0 0 
0 . 0 0 
- 8 . 1 0 
8 .10 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
8 .10 
- 8 . 1 0 
8 .10 
- 8 . 1 0 
8 . 1 0 
- 8 . 1 0 
8 .10 
Fy 
k i p 
5 1 5 . 6 2 
- 5 1 5 . 6 2 
6 9 8 . 7 7 
- 6 9 8 . 7 7 
5 1 5 . 6 2 
- 5 1 5 . 6 2 
0 . 0 0 
0 . 0 0 
. - 3 4 6 . 0 0 
3 4 6 . 0 0 
1 6 9 . 6 2 
- 1 6 9 . 6 2 
- 1 7 6 . 3 8 
1 7 6 . 3 8 
1 7 6 . 3 8 
- 1 7 6 . 3 8 
- 1 6 9 . 6 2 
Fz 
k i p 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
Mx 
k f t 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
My 
k f t 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
Mz 
k f t 
- 7 6 . 6 9 
- 1 5 4 . 2 6 
0 . 0 0 
0 . 0 0 
7 6 . 6 9 
1 5 4 . 2 6 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 3 4 6 . 0 0 
5 0 0 . 2 6 
9 4 1 . 4 7 
- 9 4 1 . 4 7 
- 7 3 4 . 1 8 
7 3 4 . 1 8 
9 4 1 . 4 7 
- 9 4 1 . 4 7 
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Loadcase ID: (L+In)l Name: Live Load+Impact - Case 1 
No impact factor is included in the individual live load. 
Memo Node Fx Fy Fz Mx 





















































































































































































Loadcase ID: (L+In)2 Name: Live Load+Impact - Case 2 
No impact factor is included in the individual live load. 
Memb Node Fx Fy Fz Mx 








































0 . 6 8 
- 0 . 6 8 
2 .32 
- 2 . 3 2 
- 3 . 0 0 
3 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 6 8 
- 0 . 6 8 
0 . 6 8 
- 0 . 6 8 
3 . 0 0 
- 3 . 0 0 
3 . 0 0 
- 3 . 0 0 
0 . 0 0 
0 . 0 0 
- 2 . 2 5 
2 . 2 5 
7 0 . 6 4 
- 7 0 . 6 4 
4 5 . 3 6 
- 4 5 . 3 6 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 2 . 2 5 
2 . 2 5 
- 2 . 2 5 
2 . 2 5 
4 0 . 3 0 
- 4 0 . 3 0 
- 4 1 . 2 0 
4 1 . 2 0 
4 . 1 6 
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: R e c o n s t r u c t i o n 
11 0 . 0 0 
12 0 . 0 0 
of t h e Betzwood 
0 . 0 0 
0 . 0 0 
B r i d g e 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
Loadcase ID: (L+In)3 Name: Live Load+Impact - Case 3 
No impact factor is included in the individual live load. 
Memb Node Fx Fy Fz Mx 













































4 . 8 2 
•4.82 
0 . 0 0 
0 . 0 0 
•4.82 
4 . 8 2 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
4 .82 
4 . 8 2 
4 . 8 2 
4 . 8 2 
4 . 8 2 
4 . 8 2 
4 . 8 2 
4 . 8 2 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
4 9 . 6 8 
- 4 9 . 6 8 
2 0 4 . 0 0 
- 2 0 4 . 0 0 
4 9 . 6 8 
- 4 9 . 6 8 
0 . 0 0 
0 . 0 0 
- 4 . 1 6 
4 . 1 6 
4 5 . 5 2 
- 4 5 . 5 2 
- 4 1 . 9 6 
4 1 . 9 6 
4 1 . 9 6 
- 4 1 . 9 6 
- 4 5 . 5 2 
4 5 . 5 2 
4 . 1 6 
- 4 . 1 6 
0 . 0 0 














































k f t 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
Mz 
k f t 
- 4 5 . 6 1 
- 9 1 . 7 4 
0 . 0 0 
0 . 0 0 
4 5 . 6 1 
9 1 . 7 4 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 4 . 1 6 
9 5 . 9 0 
2 9 1 . 0 3 
- 2 9 1 . 0 3 
- 1 0 7 . 5 8 
1 0 7 . 5 8 
2 9 1 . 0 3 
- 2 9 1 . 0 3 
- 9 5 . 9 0 
4 . 1 6 
0 . 0 0 
0 . 0 0 
0 . 0 0 
















































k i p 
- 1 2 . 4 8 
9 . 0 6 
- 1 1 . 5 6 
8 .14 
- 1 2 . 4 8 
9 . 0 6 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 9 . 0 6 
9 . 0 6 
- 9 . 0 6 
9 . 0 6 
9 . 0 6 
- 9 . 0 6 
9 . 0 6 
- 9 . 0 6 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
Fy 
k i p 
- 1 7 . 6 7 
1 7 . 6 7 
0 .00 
0 . 0 0 
17 .67 
- 1 7 . 6 7 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 .00 
- 1 7 . 6 7 
17 .67 
- 1 7 . 6 7 
1 7 . 6 7 
- 1 7 . 6 7 
17 .67 
- 1 7 . 6 7 
1 7 . 6 7 
0 . 0 0 
0 .00 
0 .00 
0 . 0 0 
Fz 
k i p 
- 5 0 . 3 3 
5 0 . 3 3 
- 4 5 . 1 4 
4 5 . 1 4 
- 5 0 . 3 3 
5 0 . 3 3 
0 . 0 0 
- 0 . 3 6 
0 . 3 6 
- 0 . 5 4 
- 4 9 . 7 9 
4 8 . 2 6 
- 4 8 . 2 6 
4 6 . 5 5 
4 6 . 5 5 
- 4 8 . 2 6 
4 8 . 2 6 
- 4 9 . 7 9 
- 0 . 5 4 
0 . 3 6 
- 0 . 3 6 
0 . 0 0 
Mx 
k f t 
- 1 7 8 5 . 8 7 
3 5 1 . 5 7 
- 1 8 1 4 . 9 0 
5 2 8 . 4 9 
- 1 7 8 5 . 8 7 
3 5 1 . 5 7 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 3 5 1 . 5 7 
3 5 1 . 5 7 
- 3 5 1 . 5 7 
3 5 1 . 5 7 
3 5 1 . 5 7 
- 3 5 1 . 5 7 
3 5 1 . 5 7 
- 3 5 1 . 5 7 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
My 
k f t 
7 3 . 9 6 
- 7 3 . 9 6 
0 . 0 0 
0 . 0 0 
- 7 3 . 9 6 
7 3 . 9 6 
0 . 0 0 
- 0 . 3 6 
0 . 3 6 
- 0 . 8 1 
7 4 . 7 7 
3 4 1 . 9 1 
- 3 4 1 . 9 1 
792.23 
- 7 9 2 . 2 3 
3 4 1 . 9 1 
- 3 4 1 . 9 1 
- 7 4 . 7 7 
0 . 8 1 
- 0 . 3 6 
0 . 3 6 
0 . 0 0 
Mz 
k f t 
1 6 6 . 9 4 
1 3 9 . 9 4 
1 5 8 . 5 9 
1 2 2 . 2 6 
1 6 6 . 9 4 
1 3 9 . 9 4 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 1 3 9 . 9 4 
- 1 0 . 2 6 
1 0 . 2 6 
- 1 7 8 . 1 2 
- 1 7 8 . 1 2 
1 0 . 2 6 
- 1 0 . 2 6 
- 1 3 9 . 9 4 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
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Loa dc a s e ID: WL1 Name: Wind on L i v e 
Memb Node Fx 
k i p 
Fy-
k i p 
Fz 
k i p 
Mx 
k f t 
My 
k f t 
Mz 






















































































































































































































0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 5 . 7 2 
5 . 7 2 
- 3 . 8 2 
3 . 8 2 
- 5 . 7 2 
5 . 7 2 
0 . 0 0 
0 . 0 0 
0 . 0 0 









0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 2 2 5 . 4 9 
6 2 . 4 3 
-216 .64 
1 0 7 . 8 5 
- 2 2 5 . 4 9 
6 2 . 4 3 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
- 6 2 . 4 3 
6 2 . 4 3 
- 6 2 . 4 3 
6 2 . 4 3 
6 2 . 4 3 
- 6 2 . 4 3 
6 2 . 4 3 
- 6 2 . 4 3 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
8 . 7 0 
- 8 . 7 0 
0 . 0 0 
0 . 0 0 
- 8 . 7 0 
8 . 7 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
8 . 7 0 
3 9 . 9 3 
- 3 9 . 9 3 
9 4 . 2 8 
- 9 4 . 2 8 
3 9 . 9 3 
- 3 9 . 9 3 
- 8 . 7 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
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DATA FOR PIER CAP 
URS Greiner PHONE: 610-337-3666 | SHEET i OF 1 
671 Moore Road K i n g o f P r u s s ia, PA 19406 | JOB NO 
PROGRAM: RCPier LA vl.l LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
Reinforcement Sketch for Cap 
p o o o o o 
p O O O O O O C- O O 
T 
URS Greiner PHONE: 610-337-3666 | SHEET 102 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Setzwood Bridge 
CAP DESIGN 
Code: AASHTO STANDARD - Ultimate Strength Design 
Units: US 
DESIGN PARAMETERS: 
f'c = 3000.0 psi 
phi flex = 0.90 
Ec = 3320.6 ksi 
fy = 60000.0 psi 
phi shear = 0.85 
Es = 29000.0 ksi 
crack control factor z = 170.00 kips / in 
Concrete Type : Normal Weight. 
CAP GEOMETRY: 





























Stirrups size: tt 4 
FLEXURE DESIGN: 























































































































ft ft in kips-ft kips-ft inA2 in~2 in"2 in"2 in"2 in~2 
0.0 3.0 60 0.0 2042.6 67 0.00 12.70 8.22 0.00 10.00 10.00 
URS Greiner PHONE: 610-337-3665 
671 Moore Road King of Prussia, PA 19406 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 
SHEET 103 OF 123 
JOB NO. 
BY DATE Feb/19/2001 
CKD. DATE 




























































































































































































































































* The provided reinforcement is not adequate, either less than required 
or larger than maximum allowed. 










































































Loc AbsLoc Vu 
Span 2: From 3.00 ft To 21.00 ft 
Tu Comb phi*Vc phi'Tcr Av/s Al side Smax 
URS Greiner PHONE: 610-337-3666 | SHEET 104 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
ft ft kips kips-ft kips kips-ft in~2/ft in~2 in 
0.00 3.0 388.7 0.0 37 317.7 838.0 0.80 6.64 12.00 
283.2 457.0 40 317.7 838.0 
8.50 11.5 347.2 0.0 37 317.7 838.0 0.63 7.03 12.00 
0.64 7.03 12.00 
18.00 21.0 395.8 0.0 37 317.7 838.0 0.83 6.96 12.00 
57.0 39 317.7 838.0 








































































































































































* Required shear resistance provided by shear reinforcement is greater 
than maximum allowed. 
CRACKING/FATIGUE CHECK: 
Loc AbsLoc H 
ft ft in 
0.00 0.0 60.0 
2.00 2.0 60.0 











: From 0 
ratio fs-t 






































URS Greiner PHONE: 610-337-3666 | SHEET 105 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl. 1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 I CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge_ 


































































































































Span 4: From 39.00 ft To 42.00 ft 
Loc AbsLoc H 
ft ft in 
0.00 39.0 60.0 
1.00 40.0 60.0 
















































* Cracking / fatigue checking failed. 
DATA FOR COLUMN DESIGN 
ORS Gremer PHONE: 610-337-3666 | SHEET 1 0^ 1 
671 Moore Road King of Prussia, PA 19406 | JOB NO 
PROGRAM: RCPier LA vl.l LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 I CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
Reinforcement Sketch for Column No. 1 (Shaft) 
URS Greiner PHONE: 610-337-3666 | SHEET 2 OF 5 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
COLUMN DESIGN - Column: 1 
Column Type: Round D = 54.00 in 
Code: AASHTO STANDARD - Factored Load Design 
Units: US 
Design/Analysis Method: No Slenderness Considered. 
Design Parameters: 
f'c = 3000.0 psi fy = 60000.0 psi 
phi flex =0.90 phi axial =0.75 
Ec = 3320.6 ksi Es = 29000 ksi 
Concrete Type : Normal Weight. 
Reinforcement: 
Reinforcement Pattern: 
Layer Dir Size No. bars Bar Dist. in 
1 X 18 19 3.63 
Main bars summary: Spiral size: If 4 
19 ft 18 bars 
Total number of bars in the column: 19 

















































































* The provided reinforcement is not adequate. 
** Minimum/Maximum requirement for reinforcement ratio or bar spacing violated. 
URS Greiner PHONE: 610-337-3666 | SHEET 3 Of 5 
671 Moore Road King of Prussia, PA 19406 I JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 I CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge.. 
COLUMN DESIGN 
COLUMN DESIGN - Column: 2 
Column Type: Round D = 54.00 in 
Code: AASHTO STANDARD - Factored Load Design 
Units: US 
Design/Analysis Method: No Slenderness Considered. 
Design Parameters: 
f'c = 3000.0 psi fy = 60000.0 psi 
phi flex =0.90 phi axial =0.70 
Ec = 3320.6 ksi Es = 29000 ksi 
Concrete Type : Normal Weight. 
Reinforcement: 
Reinforcement Pattern: 
Layer Dir Size No. bars Bar Dist. in 
1 X 18 19 3.63 
Main bars summary: Ties size: ft 4 
19 ft 18 bars 
Total number of bars in the column: 19 

















































































* The provided reinforcement is not adequate. 
** Minimum/Maximum requirement for reinforcement ratio or bar spacing violated. 
URS Greiner PHONE: 610-337-3666 I SHEET 4 OF 5 
671 Moore Road King of Prussia, PA 19406 i JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-4 51-5327 TAMPA AREA: 813-985-9170 I CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
COLUMN DESIGN 
COLUMN DESIGN - Column: 3 
Column Type: Round D = 54.00 in 
Code: AASHTO STANDARD - Factored Load Design 
Units: US 
Design/Analysis Method: No Slenderness Considered. 
Design Parameters: 
f'c = 3000.0 psi fy = 60000.0 psi 
phi flex =0.90 phi axial = 0.70 
Ec = 3320.6 ksi Es = 29000 ksi 
Concrete Type : Normal Weight. 
Reinforcement: 
Reinforcement Pattern: 
Layer Dir Size No. bars Bar Dist. in 
1 X 18 19 3.63 
Main bars summary: Ties size: # 3 
19 ft 18 bars 
Total number of bars in the column: 19 




















































































* The provided reinforcement is not adequate. 
k* Minimum/Maximum requirement for reinforcement ratio or bar spacing violated. 
DATA FOR FOOTING DESIGN 
URS Greiner PHONE: 610-337-3666 I SHEET 107 OF 123 
671 Moore Road K i n g o f P r u s s i a , PA 19406 | JOB NO 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 I CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 
COMBINED FOOTING DESIGN 
Code: AASHTO STANDARD - Ultimate Strength Design 
Units: US 
Geometry: 
Name : pile cap 
Shape : Rectangular, Type : Pile/Shaft Cap 
Bf(X) = 45.00 ft, Hf(Z) = 26.00 ft, Thickness(Y) = 36.00 in 
Start at X = -4.50 ft from centerline of the leftmost column on the footing. 
Columns located on the footing: 
Column No. 1 at x = 0.00 ft, Round D = 54.00 in 
Column No. 2 at x = 18.00 ft, Round D = 54.00 in 
Column No. 3 at x = 36.00 ft, Round D = 54.00 in 
Ag = 1170.00 ft~2, Ix = 896.00 ft*2, Iz = 4116.00 ft'2 
Surcharge = 0.00 ksf 
Piles: H-Steel Size: 10.00 in Capacity: 233.00 kips 
Design Parameters: 
f'c = 3000.00 psi fy = 60000.00 psi 
phi flex =0.90 phi shear = 0.85 
Ec = 3320.6 ksi Es = 29000.0 ksi 
Crack control factor z = 130.00 kips/in 
Concrete Type : Normal Weight. 


































































































































































URS G r e i n e r p H 0 N E : 6 1 0 - 3 3 7 - 3 6 6 6 I SHEET 103 OP 123 
671 Moore Road K i n g o f p r u s s i a / PA 19406 I JOB NO 
PROGRAM: RCPier LA v l . 1 LEAP S o f t w a r e I n c . , Tampa, F l o r i d a | BY DATE F e b / 1 9 / 2 0 0 1 
PHONE : TOLL-FREE 1 - 8 0 0 - 4 5 1 - 5 3 2 7 TAMPA AREA: 8 1 3 - 9 8 5 - 9 1 7 0 | CKD DATE 















































































































































































































































































































































































2 8 . 9 0 
5 2 5 . 0 0 3 5 4 . 0 - 9 6 . 0  .  .  .  2 2 0 . 4 3 
2 8 . 9 0 
6 3 2 . 0 0 4 3 8 . 0 - 9 6 . 0 .  .  .  .  2 2 0 . 4 3 
2 8 . 9 0 
3 9 - 0 0 5 2 2 . 0 - 9 6 . 0   3   .  .  2 2 0 . 4 3 
2 8 . 9 0 
- 3 . 0 0 1 8 . 0 0 . 0   25  9   .  1 4 2 . 1 1 
1 1 7 . 4 1 
4 . 0 0 1 0 2 . 0 0 . 0  25  9 2 0  .  1 4 1 . 1 1 
1 2 0 . 8 3 
10 11.00 186.0 0.0 140.11 
122.75 
11 18.00 270.0 0.0 139.11 
124.67 
12 2 5 . 0 0 3 5 4 . 0 0 . 0   250  .  4  1 4 0 . 1 1 
1 2 2 . 7 5 
13 3 2 . 0 0 4 3 8 . 0 0 . 0  2  1  .  .  1 4 1 . 5 4 
1 2 0 . 8 3 
14 3 9 . 0 0 5 2 2 . 0 0 . 0 25  1 0 5  .  1 4 6 . 3 7 
1 1 8 . 9 1 
URS G r e i n e r PHONE: 6 1 0 - 3 3 7 - 3 6 6 6 I SHEET 109 OF 123 
671 Moore Road King o f P r u s s i a , PA 19406 I JOB NO. 
PROGRAM: RCPier LA v l . l LEAP S o f t w a r e I n c . , Tampa, F l o r i d a I BY DATE F e b / 1 9 / 2 0 0 1 
PHONE : TOLL-FREE 1 - 8 0 0 - 4 5 1 - 5 3 2 7 TAMPA AREA: 8 1 3 - 9 8 5 - 9 1 7 0 I CKD. DATE 
PROJECT: R e c o n s t r u c t i o n of t h e Betzwood B r i d g e 
15 - 3 . 0 0 1 8 . 0 
16 4 . 0 0 1 0 2 . 0 
17 1 1 . 0 0 1 8 6 . 0 
18-' : 1 8 . 0 0 2 7 0 . 0 
19 2 5 . 0 0 3 5 4 . 0 
20 3 2 . 0 0 4 3 8 . 0 
9 6 . 0 
9 6 . 0 
9 6 . 0 
9 6 . 0 
9 6 . 0 
9 6 . 0 





































































































































- 8 2 5 . 8 4 
- 6 1 5 . 1 4 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 6 2 5 . 3 9 
- 8 4 0 . 6 8 
- 6 2 5 . 3 9 
- 1 7 6 1 . 9 9 
- 1 7 3 3 . 7 4 
3 3 6 1 . 1 1 
3 5 5 6 . 6 3 
3 8 0 8 . 2 6 
- 3 3 6 1 . 1 1 
- 3 5 5 6 . 6 3 
- 3 8 0 8 . 2 6 
3 3 6 1 . 1 1 
3 5 5 6 . 6 3 
3 8 0 8 . 2 6 
- 3 3 6 1 . 1 1 
- 3 5 5 6 . 6 3 
- 3 8 0 8 . 2 6 
3 3 6 1 . 1 1 
3 5 5 6 . 6 3 
3 8 0 8 . 2 6 
- 3 3 6 1 . 1 1 
- 3 5 5 6 . 6 3 
- 3 8 0 8 . 2 6 
3 3 6 1 . 1 1 
3 5 5 6 . 6 3 
3 8 0 8 . 2 6 
- 3 3 6 1 . 1 1 
- 3 5 5 6 . 6 3 
- 3 8 0 8 . 2 6 
3 3 6 1 . 1 1 
3 5 5 6 . 6 3 
3 8 0 8 . 2 6 
- 3 3 6 1 . 1 1 
- 3 5 5 6 . 6 3 
- 3 8 0 8 . 2 6 
3 3 6 1 . 1 1 
3 5 5 6 . 6 3 
3 8 0 8 . 2 6 
- 3 3 6 1 . 1 1 
- 3 5 5 6 . 6 3 
- 3 8 0 8 . 2 6 
3 3 6 1 . 1 1 
3 5 5 6 . 6 3 
3 8 0 8 . 2 6 
- 3 3 6 1 . 1 1 
- 3 5 5 6 . 6 3 
- 3 8 0 8 . 2 6 
1 5 8 . 5 9 
- 4 2 . 3 2 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
9 0 . 2 8 
0 . 0 0 
- 9 0 . 2 8 
2 2 0 . 4 3 
2 8 . 9 0 
2 2 0 . 4 3 
2 8 . 9 0 
2 2 0 . 4 3 
2 8 . 9 0 
2 2 0 . 4 3 
2 8 . 90 
2 2 0 . 4 3 
2 8 . 9 0 
2 2 0 . 4 3 
2 8 . 9 0 
2 2 0 . 4 3 
28.90 
P i l e Reac t ions , Fac tored : 
P i l e Loc(X) 
f t 
1 - 3 . 0 0 
2 4 . 0 0 
X 
in 
1 8 . 0 
1 0 2 . 0 
Z 
i n 
- 9 6 . 0 






















Ovs P, k i p s Mxx, k f t 
- 8 1 3 . 0 1 
- 1 0 9 2 . 8 9 
- 8 1 3 . 0 1 
- 8 1 3 . 0 1 
- 1 0 9 2 . 8 9 
- 8 1 3 . 0 1 
- 8 1 3 . 0 1 
- 1 0 9 2 . 8 9 
- 8 1 3 . 0 1 
- 4 3 6 9 . 4 5 
- 4 6 2 3 . 6 2 
- 4 9 5 0 . 7 3 
4 3 6 9 . 4 5 
4 6 2 3 . 6 2 
4 9 5 0 . 7 3 
- 4 3 6 9 . 4 5 
- 4 6 2 3 . 6 2 
- 4 9 5 0 . 7 3 
Mzz, k f t 
1 1 7 . 3 6 
0 .00 
- 1 1 7 . 3 6 
1 1 7 . 3 6 
0 .00 
- 1 1 7 . 3 6 
1 1 7 . 3 6 
0 . 0 0 
- 1 1 7 . 3 6 
P i l e Reac 
k i p s 
2 8 6 . 5 6 
3 7 . 5 7 
2 8 6 . 5 6 
s . , r o \ n » - c v o 1 \ O r i sine* n j _ _ \ - - . -, -
URS Greiner PHONE: 610-337-3666 | SHEET 114 OF 123 
671 Moore Road King of Prussia, PA 19406 | JOB NO. 
PROGRAM: RCPier LA vl.1 LEAP Software Inc., Tampa, Florida | BY DATE Feb/19/2001 
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. DATE 
PROJECT: Reconstruction of the Betzwood Bridge 














































Only max. force in piles is considered for design. 
Pile coordinates X and Z are from the most left edge of the footing. 
Max. Pile Reaction Used in Design: (without selfweight and surcharge) 
Factored pile reaction = 253.97 kips 
Service pile reaction = 195.36 kips 
Fatigue pile reaction = 18.70 kips 
Reinforcement Schedule: 
Dir Quantity Size Bar dist. As total From To 
in in"2 ft ft 
X 25 #10 32.37 
X 25 #10 3.63 
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* Cracking / fatigue ratio exceeds allowable. 


















































* Shear resistance is less than applied shear force. 
You may increase the footing depth or provide stirrups. 






















































* Shear resistance is less than applied punching force. 




ABUTMENT AND RETAINING WALL 330111 * 
* 
* COPYRIGHT (C) 1989 * 
* 
* 
COMMONWEALTH OF PENNSYLVANIA * 
* DEPARTMENT OF TRANSPORTATION * 
* 
* 
ALL RIGHTS RESERVED * 
* 
* 
DUPLICATION, ALTERATION, OR OTHER UNAUTHORIZED * 
* USE OF THESE MATERIALS IS STRICTLY PROHIBITED. * 
* * * 
* 
THE COMMONWEALTH EXCLUDES ANY AND ALL IMPLIED WARRANTIES, 
INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A . 
* PARTICULAR PURPOSE, AND LIMITS THE USER'S REMEDY TO * 
RETURN OF THE SOFTWARE AND DOCUMENTATION TO THE COMMONWEALTH * * FOR REPLACEMENT. t * * * 
* 
THE COMMONWEALTH MAKES NO WARRANTY OR REPRESENTATION, EITHER * 
* .,, EXPRESS OR IMPLIED, WITH RESPECT TO THIS SOFTWARE OR * 
* ACCOMPANYING DOCUMENTATION, INCLUDING THEIR QUALITY, 
PERFORMANCE, MERCHANTABILITY, OR FITNESS FOR A PARTICULAR 
PURPOSE. THIS SOFTWARE AND DOCUMENTATION ARE PROVIDED . 
* "AS IS" AND THE USER ASSUMES THE ENTIRE RISK AS TO * 
THEIR QUALITY AND PERFORMANCE. 
* * * 
* 
THE COMMONWEALTH WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, 
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT 
OF THE USE OR INABILITY TO USE THE SOFTWARE OR ANY * 
* ACCOMPANYING DOCUMENTATION. * * * 
* 
THE COMMONWEALTH WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, 
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT * 
OF ANY DEFECT IN THE SOFTWARE OR ANY ACCOMPANYING DOCUMENTATION. * 
1 ABUTMENT AND RETAINING WALL 330111 
PROGRAM P4354040 04/25/01 14-18 
VERSION 5.2 L A S T UPDATED 05/12/98 DOCUMENTATION 05/98 
INPUT: ABUTMENT.INP 
BETZWOOD BRIDGE - ABUTMENT 
PILE FOOTING DESIGN OF ABUTMENT WITH BACKWALL TYPE I 
TYPE OF FOOTING : ON PILES 
EQUIV FLUID 
PRESSURE 


























































































PILE PILE REBAR OVR 80% ROW 
















BACKWALL BACK FOOTING PILE FTG 
BATTER BATTER THICKNESS COST COST 
3 .00 
WIND 
DL LL WIND ON 
REACT REACT ON LL SUPER 
12.83 14.6S 0.32 1.53 
LONG 
WIND FORCE 
ON UPWARD FROM CENTR TEMP 
SUB WIND LL FORCE FORCE 
1.02 1.47 0.94 
PARAPET OR EXTERNAL 
HORZ DIST VERT DIST 
BACKWALL ALLOW 
LIVE LOAD SEISMIC PILE 
VERT HORZ LOAD UPLIFT 
3.48 2.57 23.20 
* * * NOTE * * * 
SINCE THE PILES ARE SPECIFIED AS EMBEDDED 12 INCHES OR MORE INTO 
THE FOOTING, THE MINIMUM FACTOR OF SAFETY FOR OVERTURNING 
IS NOT CHECKED FOR THE DESIGN. 
* * * NOTE * * * 
SINCE TOP FTG TO TOP EMBANK WAS NOT ENTERED, THIS DISTANCE IS ASSUMED TO BE 
EQUAL TO THE STEM HEIGHT OF 25.50 FEET 
*** NOTE *** 
FOR A DESIGN PROBLEM, PILE BATTER WAS NOT ENTERED. 
A PILE BATTER OF 3 ON 12 IS ASSUMED. 
* * * NOTE * * * 
SINCE MAX FTG WIDTH WAS NOT ENTERED, IT IS ASSUMED EQUAL TO 25.50 FEET. 






REBAR COVERS (in): (C.G. OF BAR TO OUTER FACE) 
STEM FOOTING 
BACK FRONT TOP BOTTOM 
VERT HORIZ VERT HORIZ LONG TRANS LONG TRANS 
3.50 4.50 3.50 2.50 4.50 3.50 5.50 4.50 
BACK WALL -- SEVERE 
EXPOSURES: STEM -- SEVERE 
FOOTING NORMAL 
MINIMUM AREA OF STEEL PER FOOT: 0.125 SQUARE INCHES 
.*. NOTE *** 
THE REBARS IN THE BOTTOM OF THE FOOTING 
ARE BELOW THE TOP OF THE PILES 
FOOTING DESIGN PARAMETERS (fC.) 
FOOTING WIDTH FOOTING THICKNESS TOE PROJECTION HEEL PROJECTION 
MIN MAX MIN MAX MIN MAX MIN MAX 
12.75 25.50 3.00 4.00 1.00 ***** 1.00 ***** 
***** . NOT SPECIFIED. TOE PROJECTION LIMITED TO ONE HALF THE FOOTING 
WIDTH OR WHEN THE HEEL PROJECTION HAS REACHED ITS MINIMUM; 
AND HEEL PROJECTION LIMITED TO THE HEEL PROJECTION WHEN THE 
TOE PROJECTION IS AT ITS MINIMUM. 
* * * NOTE * * * 
SINCE EQUIV FLUID PRESSURE DRY WAS NOT ENTERED, 35.0 WAS COMPUTED AND USED 
* * * NOTE * * * 
FOR THE TEMPORARY CONSTRUCTION LOADING CONDITION (DEFINED AS GROUP T) -
FILL HEIGHT TO ABUTMENT SEAT, LIVE LOAD SURCHARGE, BUOYANCY AND WIND ON 
SUBSTRUCTURE IF APPLICABLE: 
PILE CAPACITY HAS BEEN INCREASED BY A FACTOR OF 1.25. 
* * * NOTE * * * 
FOR PILE ROWS WITH BOTH VERTICAL AND BATTERED PILES, 
PILE LOADS ARE FOR THE MAXIMUM CONDITION (AXIAL LOAD IN BATTERED PILES). 
*** SEISMIC DESIGN - DESIGNER NOTES *** 
1. BRIDGE BEARING SEAT LENGTH MUST BE CHECKED VERSUS THE MINIMUM REQUIRED 
BEARING SUPPORT LENGTHS AS DETERMINED BY SECTION 4.8, APPENDIX A, DM-4. 
2. VERTICAL REINFORCEMENT ON BACK FACE OF STEM MUST BE HOOKED INTO THE 
FOOTING. 
3. TOP REINFORCEMENT IN THE FOOTING, BOTH LONGITUDINAL AND TRANSVERSE, 
SHALL BE A MINIMUM OF 85's @ 12" SPACING. 
4. VERTICAL REINFORCEMENT, #4'S @ 4" SPACING, ARE REQUIRED TO TIE THE 
TOP AND BOTTOM MATS OF REINFORCING IN THE FOOTING TOGETHER. 
STABILITY ANALYSIS (SERVICE LOADS) - WITH VERTICAL COMPONENT OF LL SURCHARGE 
AASHTO BAL. O.T. FRONT ROW PILE LOAD LATERAL . F.S. 
GROUP SUM V MOMENT SUM H MOMENT TO RESULT FRONT BACK RESISTANCE O.T. 
1 64.13 337.17 17.21 177.68 2.49 223.24 125.60 17.46 1.90 
2 46.53 263.16 16.76 178.26 1.82 184.85 43.21 21.83 1.48 
3 63.69 335.52 18.29 197.21 2.17 236.60 93.52 21.83 1.70 
4 64.13 337.17 18.15 196.94 2.19 237.53 95.65 21.83 1.71 
5 46.53 263.16 17.70 197.53 1.41 199.14 13.26 24.45 1.33 
6 63.69 335.52 19.23 216.47 1.87 250.90 63.57 24.45 1.55 
7 48.00 268.67 16.78 187.71 1.69 195.60 34.29 40.30 1.43 
T 30.77 185.98 10.67 85.81 3.26 89.55 97.03 21.83 2.17 
STABILITY ANALYSIS (SERVICE LOADS) - WITHOUT VERTICAL COMPONENT OF LL SURCHARGE 
AASHTO BAL. O.T . FRONT ROW P I L E LOAD LATERAL F.S. 









6 2 . 6 6 
4 6 . 5 3 
6 2 . 2 2 
6 2 . 6 6 
4 6 . 5 3 
6 2 . 2 2 
4 8 . 0 0 
2 9 . 3 0 
3 2 3 . 6 5 
2 6 3 . 1 6 
3 2 1 . 9 9 
3 2 3 . 6 5 
2 6 3 . 1 6 
3 2 1 . 9 9 
2 6 8 . 6 7 
1 7 2 . 4 6 
1 7 . 2 1 
1 6 . 7 6 
1 8 . 2 9 
1 8 . 1 5 
1 7 . 7 0 
1 9 . 2 3 
1 6 . 7 8 
1 0 . 6 7 
1 7 7 . 6 8 
1 7 8 . 2 6 
1 9 7 . 2 1 
1 9 6 . 9 4 
1 9 7 . 5 3 
2 1 6 . 4 7 
1 8 7 . 7 1 

















1 0 7 . 3 8 
4 3 . 2 1 
7 5 . 2 9 
7 7 . 4 2 
1 3 . 2 6 
4 5 . 3 4 
3 4 . 2 9 
7 8 . 8 0 
1 7 . 4 6 
2 1 . 8 3 
2 1 . 8 3 
2 1 . 8 3 
24 . 4 5 
2 4 . 4 5 
4 0 . 3 0 









FOOTING ANALYSIS (FACTORED LOADS) - WITH VERTICAL COMPONENT OF LL SURCHARGE 





























. 4 1 4 9 7 . 
. 4 9 3 4 2 . 
. 7 9 4 3 6 . 
. 3 7 4 3 8 . 
. 1 6 3 2 8 . 
. 6 1 4 1 9 . 
. 0 0 2 6 8 . 
. 5 7 2 4 7 . 
TOE 
MOMENT 
7 5 . 1 3 
5 3 . 4 4 
6 6 . 9 5 
6 7 . 1 9 
5 4 . 9 8 
6 7 . 9 6 
3 7 . 2 4 











3 0 . 5 2 
2 7 . 3 4 
2 9 . 3 2 
2 9 . 1 3 
2 7 . 4 6 
2 9 . 3 7 
1 6 . 7 8 
1 7 . 6 3 
TOE 
SHEAR 
- 0 . 2 2 
- 0 . 2 2 
- 0 . 2 2 
- 0 . 2 2 
- 0 . 2 1 
- 0 . 2 1 
- 0 . 1 7 
- 0 . 2 2 
O . T . 
MOMENT 
3 2 0 
2 8 4 
3 0 9 
3 0 8 
2 9 7 
3 2 1 
1 8 7 










. 7 9 
. 4 0 
. 0 3 
. 6 9 
.55 
. 2 3 
. 7 1 





















. 0 1 
. 4 2 
. 0 2 
. 5 4 
. 2 5 
. 1 4 
. 3 0 
. 6 1 










3 8 7 . 
2 7 9 . 
3 4 6 . 
3 4 7 . 
2 8 6 . 
3 5 1 . 
1 9 5 . 
1 3 6 . 
HEEL 
SHEAR 
1 5 . 8 1 
2 0 . 3 4 
1 7 . 8 7 
1 7 . 6 8 
2 2 . 0 6 
1 9 . 6 9 
1 2 . 0 3 




















8 9 . 6 2 
- 2 5 . 7 1 
3 9 . 7 0 
4 2 . 4 7 
- 6 2 . 1 6 
0 . 7 3 
3 4 . 2 9 
8 8 . 4 1 
FOOTING ANALYSIS (FACTORED LOADS) - WITHOUT VERTICAL COMPONENT OF LL SURCHARGE 















5 8 . 













. 2 3 4 6 8 . 6 2 
. 4 9 3 4 2 . 1 0 
. 8 8 4 1 8 . 5 9 
. 4 6 4 2 0 . 7 4 
.16 3 2 8 . 9 5 
. 7 7 4 0 2 . 4 9 
. 0 0 2 6 8 . 6 7 
. 0 9 2 2 4 . 1 9 
TOE 
MOMENT 
7 6 . 0 9 
5 3 . 4 4 
6 7 . 5 3 
6 7 . 7 7 
5 4 . 9 8 
6 8 . 5 2 
3 7 . 2 4 
2 5 . 6 1 
SUM 
H 





2 9 . 
16 
17 
. 5 2 
. 3 4 
. 3 2 
. 1 3 
. 4 6 
. 3 7 
. 7 8 




- 0 . 
- 0 . 
- 0 . 
- 0 . 
- 0 . 
- 0 . 
- 0 . 
. 2 2 
. 2 2 
. 2 2 
. 2 2 
, 2 1 
. 2 1 
. 17 
.22 
O . T . 
MOMENT ' 
3 2 0 
2 8 4 
3 0 9 
3 0 8 
2 9 7 
3 2 1 
1 8 7 










. 7 9 
. 4 0 
. 0 3 
. 6 9 
. 5 5 
. 2 3 
. 7 1 
. 4 0 
ROW 1 P ILE 
TO RES FRONT 
1 . 5 7 
0 . 9 5 
1 . 3 5 
1 . 3 8 
0 . 5 4 
1 . 0 4 
1 . 6 9 











. 3 4 
. 4 2 
. 2 2 
. 7 4 
. 2 5 
. 3 3 
. 3 0 
. 8 7 
3 9 2 . 
2 7 9 . 
3 4 9 . 
3 5 0 . 
2 8 6 . 
3 5 3 . 
1 9 5 . 
1 4 0 . 
HEEL 
SHEAR 
1 5 . 2 7 
2 0 . 3 4 
1 7 . 5 5 
1 7 . 3 6 
2 2 . 0 6 
1 9 . 3 8 
1 2 . 0 3 





















- 2 5 
16 
18 
- 6 2 
- 2 2 
34 
57 
. 0 5 
. 7 1 
. 0 0 
. 7 7 
. 1 6 
. 0 6 
. 2 9 
. 6 1 
FOOTING DESIGN - WITH AND WITHOUT VERTICAL COMPONENT OF LL SURCHARGE 
FOOTING FOOTING EFFECTIVE DEPTH 
WIDTH THICKNESS TOE PROJ HEEL PROJ TOE HEEL 
12.75 3 .00 3.00 4.08 2.625 2.708 
ULT SHEAR SHEAR CAP ULT SHEAR SHEAR CAP -TRANS REINFORCEMENT LONGITUDINAL 
T 0 E T 0 E HEEL HEEL TOE-BOT HEEL-TOP REINFORCEMENT 
0.000 35.197 22.060 36.314 0.72 0.44 0.80 
LONGITUDINAL MOMENT CALCULATIONS - WITH VERTICAL COMPONENT OF LL SURCHARGE 
GROUP 1 GOVERNS 
MAX UNIFORM LOAD (w) = 7.640 K/FT 
MAX UNIFORM SERVICE LOAD (w) = 5.03 0 K/FT 
MAX PILE SPACING = 14.50 FEET 
MAX LONGITUDINAL MOMENT = 80.32 K-FT 










.0 ON 12 
.0 ON 12 













C.G. OF PILES 4.65 FT. FROM TOE 
PILE DENSITY 0.3448 PILES PER FOOT 
I OF PILES PER FOOT 4.376 
DESIGN OF STEM SECTION AT 3.91 FT FROM TOP 




AASHTO GROUP (FACTORED) 
MOMENT (BD=1.0) 
AXIAL FORCE (BD=1.0) 
MOMENT (BD=0.75) 



































































































































SHEAR BACK FACE 
CAPACITY REINF 
19.962 0.139 
DESIGN OF STEM SECTION AT 7.83 FT FROM TOP 








AASHTO GROUP (FACTORED) 1 
MOMENT (BD=1.0) 
AXIAL FORCE <BD=1.0) 
MOMENT (BD=0.75) 























































5 6 7 
2.98 10.25 2.98 
1.92 5.40 1.92 
1.07 1.90 1.07 
5 6 7 
4.77 13.86 2.98 
2.40 6.75 1.92 
4.72 13.81 2.93 
1.80 6.15 1.44 
1.74 2.77 1.07 
DESIGN OF STEM SECTION AT 12.55 FT FROM TOP 








AASHTO GROUP (FACTORED) 1 
MOMENT (BD=1.0) 
AXIAL FORCE (BD=1.0) 
MOMENT (BD=0.75) 
AXIAL FORCE (BD=0.75) 
SHEAR 
SECTION ULTIMATE 


























































































































DESIGN OF STEM SECTION AT 16.87 FT FROM TOP 
AASHTO GROUP (SERVICE) 1 
MOMENT 59.74 
AXIAL FORCE 36.97 
SHEAR 6.75 
AASHTO GROUP (FACTORED) 1 
MOMENT (BD=1.0) 
AXIAL FORCE (BD=1.0) 
MOMENT (BD=0.75) 























6 8 . 2 3 
3 6 . 9 7 
7 . 6 9 
6 5 . 6 2 
4 8 . 0 7 
9 7 . 7 2 
4 0 . 8 1 
5 
5 7 . 3 5 
2 0 . 8 4 
7 . 9 7 
6 
7 5 . 6 4 
3 6 . 5 3 
8 . 6 2 
1 7 . 3 0 5 3 . 6 4 
2 6 . 0 5 4 5 . 6 7 
8 0 . 3 7 1 0 3 . 2 3 
1 9 . 0 8 3 8 . 6 9 
7 T 
4 5 . 3 9 1 0 . 7 6 
2 2 . 3 1 7 . 5 6 
6 . 2 6 2 . 9 0 
1 7 . 9 0 1 1 . 2 2 
2 2 . 3 1 9 . 8 3 
4 3 . 9 4 1 7 . 4 0 
1 6 . 7 3 7 . 3 8 
































2 3 4 
85.71 107.43 108.37 
24.52 40.20 40.65 









MOMENT ( B D = 1 . 0 ) 1 6 0 . 1 4 6 3 . 2 3 1 1 8 . 9 9 1 1 7 . 9 6 4 5 . 1 1 9 8 . 7 2 3 9 . 8 1 3 2 . 3 6 
AXIAL FORCE ( B D = 1 . 0 ) 6 5 . 6 1 3 1 . 8 7 5 2 . 2 7 5 2 . 8 4 3 0 . 6 4 5 0 . 2 6 2 5 . 9 9 1 4 . 6 1 
MOMENT ( B D = 0 . 7 S ) 1 7 4 . 4 2 1 3 1 . 1 7 1 5 9 . 4 0 1 6 0 . 6 2 1 4 1 . 8 1 1 6 8 . 9 6 7 6 . 9 5 4 5 . 8 0 
AXIAL FORCE ( B D = 0 . 7 5 ) 5 7 . 1 6 2 3 . 4 2 4 3 . 8 2 4 4 . 3 9 2 2 . 5 2 4 2 . 1 3 1 9 . 4 9 1 0 . 9 6 
SHEAR 1 8 . 1 0 1 6 . 2 6 1 7 . 4 7 1 7 . 3 8 1 6 . 8 1 1 7 . 9 8 9 . 1 4 8 . 6 4 
SECTION ULTIMATE SHEAR BACK FACE 
THICKNESS SHEAR CAPACITY REINF 
5 - 6 7 0 1 8 . 0 9 9 7 2 . 1 1 4 0 . 4 3 S 
DESIGN OF STEM SECTION AT 2 5 . 5 0 FT FROM TOP 
AASHTO GROUP (SERVICE) 1 2 3 4 5 6 7 T 
MOMENT 1 4 7 . 6 8 1 3 7 . 4 7 1 6 3 . 8 2 1 6 4 . 2 9 1 5 4 . 0 8 1 8 0 . 4 3 1 2 5 . 2 3 5 7 . 4 1 
AXIAL FORCE 4 4 . 3 2 2 8 . 1 9 4 3 . 8 8 4 4 . 3 2 2 8 . 1 9 4 3 . 8 8 2 9 . 6 6 1 4 . 9 1 
SHEAR 1 4 . 0 6 1 3 . 9 3 1 5 . 1 4 1 5 . 0 0 1 4 . 8 7 1 6 . 0 8 1 2 . 6 6 8 . 3 4 
AASHTO GROUP (FACTORED) 1 2 3 4 5 6 7 T 
MOMENT ( B D = 1 . 0 ) 2 5 2 . 8 7 1 1 9 . 3 9 1 9 6 . 6 3 1 9 6 . 2 1 9 4 . 0 3 1 6 8 . 3 0 75 54 70 14 
AXIAL FORCE ( B D = 1 . 0 ) 7 0 . 3 8 3 6 . 6 4 5 7 . 0 4 5 7 . 6 1 3 5 . 2 3 5 4 . 8 5 29 66 1 9 ' 3 8 
MOMENT ( B D = 0 . 7 5 ) 2 6 7 . 1 6 2 1 4 . 5 5 2 4 8 . 8 0 2 4 9 . 4 2 2 2 7 . 0 6 2 6 0 . 0 0 123 78 9 3 ' 6 3 


























SUMMARY OF STEEL DESIGN 
FOOTING DESIGN 
































































































































































INDICATES THAT AREA SELECTED IS LESS THAN REQUIRED BUT WITHIN TOLERANCE 
STEM DESIGN 














































































































































































































* - INDICATES THAT AREA SELECTED IS LESS THAN REQUIRED BUT WITHIN TOLERANCE 
I 
OPTIMUM REBAR DESIGN 
































Here is the design of the vertical reinforcement 
in the back face of the stem. For this design, 
two complementary rebar spacings are used; one 
for the bottom and one for the rest of the stem. 
Design # 1: 
The theoretical cutoff for area of steel = 1.053 sq.in. 
using a linear interpolation between design sections 
is 3.3 8 feet from the top of the footing. 
Reqd. extension of reinf. per AASHTO 8.24.1.2.1 : 
1. 15 bar diameters = 15.000 inches 
2. effective depth = 64.540 inches 
3. 1 ft. minimum 
USE = 64.540 inches 
Use # 8 bars at 9. in. up to a height of 8.76 ft. 
Above this height use 8 8 bars at 13. in. 
Design # 2: 
= =c = = = = = = s= = = = 
The theoretical cutoff for area of steel = 0.880 sq.in. 
using a linear interpolation between design sections 
is 4.26 feet from the top of the footing. 
Reqd. extension of reinf. per AASHTO 8.24.1.2.1 : 
1. 15 bar diameters = 11.250 inches 
2. effective depth = 64.540 inches 
3. 1 ft. minimum 
USE = 64 .540 inches 
APPENDIX D 
COST ESTIMATE 
I STEEL j j 
1 
Pier Cap 
Pier 1 - Columns 
Pier 2 -Columns 
Pier 3 - Columns 
Pier 4 - C o l u m n s 
Pier 1 - Columns 
Pier 2 - Columns 
Pier3 -Columns 
Pier 4 - Columns 



























































































































Subtotal = $76,939.07 
Footing 








































































Subtotal = $65,674.15 
Subtotal = $49,770.00 





























































































































































































Subtotal = $9,000.00 
I CONCRETE 
Pier Cap 












Pier 1 - Columns 
Pier2 -Columns 
Pier 3 -Columns 






































Subtotal = $16,326.96 
I Total Cost of Steel = $217,710.17 | 
| Total Cost of Concrete = $454,373.45 | 
\ Total Cost of Steel and Concrete * $672,083 63 j 
Item 
Class-3 Excavation 





















































Total Substructure Cost = $2,077,310 
APPENDTX D 
. #„ r 
TRAFFIC VOLUMES 
Projected AM and PM Peak Hour Traffic Volumes For No-Build and Bujld Alternatives 
PA 23 and County Line Road AM Peak Hour 
Roadway & Direction 
Eastbound on County Line 
Northbound on PA 23 
Westbound on Trooper Rd 
Southbound on PA 23 
Movement No-Build 1996 No-Build 2016 



































Build 2016 Projected 
No-Build 2000 























Projected Build I Projected 







































PA 23 and County Line Road PM Peak Hour \ 
Roadway & Direction 
Eastbound on County Line 
Northbound on PA 23 
Westbound on Trooper Rd 











































































































" Note: All values are taken from Delaware Valley Regional Planning Commission's traffic study 
on the Old Betzwood Bridge In Montgomery County, Pennsylvania. 
* 'Note: All values are in thousands of vehicles 




Outer Line Road 
County Line Road 
Valley Forqe Rd (PA 23) 
Valley Forge Rd (PA 23) 
Trooper Road (PA 363) 
Trooper Road (PA 363) 
Trooper Road (PA 363) 
























































































































* Note: All values are taken from Delaware Valley Regional Planning Commission's traffic study 
on the Old Betzwood Bridge In Montgomery County, Pennsylvania. 
' 'Note: All values are in thousands of vehicles 
Table 4: Projected AM and PM Peak Hour Traffic Volumes For No-Build and Build Alternatives 
PA 363 Trooper Road and Audubon Road AM Peak Hour 
Roadway & Direction 
Eastbound on Trooper 
Northbound on Audubon 
Westbound on Trooper 













































































































PA 363 Trooper Road and Audubon Road PM Peak Hour 
Roadway & Direction 
Eastbound on Trooper 
Northbound on Audubon 
Westbound on Trooper 






















































Projected I Projected Build 





















































* Notei.AII values are taken from Delaware Valley Regional Planning Commission's traffic study 
on the Old Betzwood Bridge In Montgomery County, Pennsylvania. 
* "Note: All values are in thousands of vehicles 
Senior Design Project 
Intersection of Trooper Rd and Audubon Rd 
2000 Peax Hour 
11/21/00 
13:59:05 
SIGNAL97/TEAPAC[Ver 1.01] - Capacity Analysis Summary 
Intersection Averages: 
Degree of Saturation (v/c) 0.85 Vehicle Delay 55.6 Level of Service E+ 
Sq 23 | 
#*/** — 




| + + * 









A I * * * * 
<+ + +>(++++> 
+ + + |++++ 









I G/O0.041 | G/C=0.259 | G/C=0.236 | G/O0.331 
I G= 4.9" | G" 31.1" I G= 28.3" | G= 39.7" 
| Y+R= 4.0" | Y+R= 4.0" | Y+R= 4.0" | Y+R= 4.0" 
| OFF= 0.0% | OFP= 7.4% | OFF=36.6% | OFF=63.5% 
C=120 sec G=104.0 sec ss 86.7% Y=16.0 sec = 13.3% Ped= 0.0 sec = 0.0% 
I Lane I Width/1 g/C I Service Rate| Adj | | HCM | L 190% Max) 
I Group | Lanes| Reqd Used | 6C (vph) fiE |Volume) v/c | Delay | S | Queue | 
SB Approach 86.2 
LT+TH+RT) 12/1 |0.452 |0.333 | 231 | 485 | 496 11- 021 | 86.2 |*F | 558 ft 
NB Approach 36.3 D+ 
ILT+TH+RTI 12/1 |0.271 |0.259 | 49 | 334 | 76 )0.216 | 36.3 I D+| 95 ft) 
WB Approach 71.9 
I TH+RTI 24/2 |0.422 |0.331 | 658 | 1164 | 1191 |1.023 | 72.5 |*E | 672 ft 
| LT | 12/1 |0.262 (0.331 | 65 | 114 | 18 |0.137 | 28.6 | C | 25 ft 
EB Approach 
| TH+RTI 24/2 |0.442 |0.600 | 2032 
| LT I 12/1 10.361 |0.236 | 'l 
36.2 D+ 
2114 | 1300 |0.615 | 16.5 | B | 438 ft| 
402 | 427 (1.024 | 96.2 |*F | 550 ft| 
Senior Design Project 
Intersection of Trooper Rd and Audubon Rd 
2020 Peak Hour 
11/21/00 
14:03:05 
SIGNAL97/TEAPAC[Ver 1.01] - Capacity Analysis Summary 
Intersection Averages: 
Degree of Saturation (v/c) 1.07 Vehicle Delay 120,9 Level of Service P 
Sq 23 Phase 1 Phase 2 Phase 3 | Phase 4 I 
. 






+ + * 
+ + * 























A 1 **** 
<+ + +>!++++> 
+ + + I++++ 
+ + + I v 
G/C=0.264 I G/C=0.: 
G= 31.7" | G= 29 
Y+R= 4.0" I Y+R= 4 





1 A 1 ) ****( 
| <***-*[ 
1 ++++| 
1 v | 
1++++> J 
I++++ | 
| V | 
I G/C=»0.328 | 
I G= 39.3" I 
I Y+R= 4.0" I 
I OPF=63.9% I 
C*=120 sec G-104.0 sec - 86.7% Y=16.0 sec = 13.3% Ped=» 0.0 sec = 0.0% 
Lane IWidth/| g/C I Service Rate| Adj I | HCM | L |90% Max| 
Group | Lanes| Reqd Used I 0C (vph) @E |Volume) v/c | Delay | S | Queue | 
SB Approach 177.2 
(LT+TH+RTI 12/1 |0.508 |0.330 I 224 [ 480 | 612 |1.270 | 177.2 |*P | 692 ft 
NB Approach 
|LT+TH+RTI 12/1 10.282 10.264 
36.9 D+ 
56 | 321 | 92 |0.271 | 36.9 | D+| 114 ft| 
WB Approach 180,0 
I TH+RT| 24/2 |0.483 (0.328 I 636 | 1152 | 1499 (1.301 | 182.3 |*F | 850 ft 
I LT | 12/1 |0.290 |0.328 I 40 | 75 | 23 [0-253 | 31.0 | C | 26 ft! 
Efi Approach 65.9 E+ 
TH+RTI 24/2 |0.497 |0.604 I 2046 | 2125 | 1569 |0.?3# | 19.3 | B | 524 ft 
LT | 12/1 10.413 (0.242 I 26 ( 416 | 558 |1.304 | 197.0 I*F [ 713 ft 
Year 2000 
Intersection of Trooper Road and US Route 422 Off Ramp 
Peak Hour LOS 
Worksheet 10-Delay. Queue l e n g t h , and Level at Serv ice 
Movement 1~~ 4 7 "3 9 10 U TT 





v ' c 
9S'l queue length 







. 0 . 0 0 

















Intersection of Trooper Road and US Route 422 Oft* Ramp 
Peak Hour LOS 





v / c 













8 9 10 11 12 
LTR LTR 








Year 2000 ■*. "-
Intersection of PA Route 23 and Trooper Road 
Peak Hour LOS 
Worksheet 10-Deloy. Queue L e n g t h , ond l e v e l o t S e r « i c e 
Movement 1 4 ? 8 T 10 I T 12~ 
Lane Conf ig LTR LTR LTR LT3 
v (vph) 0 6 16 0 
C(m) (vph) 1332 626 2S3 0 
W c 0 . 0 0 0 .01 0 .06 
9 5 ^ queue l e n g t h 0 . 0 0 0 .00 0 . 0 3 
C o n t r o l Delay 7 7 1 0 . 8 2 0 . 2 
LOS A B C 
Approach Dolay 2 0 . 2 
Approach LOS C 
Year 2020 
Intersection of PA Route 25 and Trooper Road 
Peak Hour LOS* 
Worksheet 10 -De lay . Queutf L e n g t h , a n d L e v e l of S e r v i c e 
Movement 1 4 7 1 9 10 11 TT 






95X quexie length 


















When no Level of Service is shown, LOS is too poor to be calculated effectively 
Page ,18 OLD BETZWOOD BRIDGE TRAFFIC STUDY 
Figure 3 : Current and 2016 No-Build andBuild Average Daily Traffic Volumes 
VALLEY FORGE HO 
£016 BUILD AADT (COCS) 
2016 NO-BUILD AADT (COO'S) 
CURRENT AADT (COO'S) 4 SCHEMATIC NOT TO SCALE 
9 Delaware Valley Regional Planning Commission 
OLD BETZWOOD BRIDGE TRAFFIC STUDY Page 19 
Figure 4 : Current AM and PM Peak Hour Traffic Volumes 
US 422 
PA 363 TROOPER RD 
AUDUBON RD 
S ▼ 




— ¥ 243/335 











SCHEMATIC MOTTO SCALE A M / P M PEAK HOUR TRAFFIC VOLUMES 
(1274/7478; 
© Delaware Valley Regional Planning Commission 
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Page 20 OLD BETZWOOD BRIDGE TRAFFIC STUDY 
Figure 5 : Current AM and PM Peak Hour Traffic Volumes 
OLD BETZWOOD BR US 422 
a?3 
? i i 
















AM/PM PEAK HOUR TRAFFIC VOLUMES 
(563/783; 
Y[0 Delaware Valley Regional Planning Commission 
OLD BETZWOOD BRIDGE TRAFFIC STUDY Page 21 




AM/PM PEAK HOUR TRAFFIC VOLUMES 
(14S0/JS50; 
Delaware Valley Regional Planning Commissian 
-■Or 
Paw 22 OLD BETZWOOD BRIDGE TRAFFIC STUDY 
Figure 7 : 2016 No-Build AM and PM Peak Hour Traffic Volumes 
OLD BETZWOOD BR 
t 
QD/30 
S) S § 
*** -2 *-° 2 2 
J1U. 
T— 90/ 3J0 
20/SO 
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AM/PM PEAK HOUR TRAFFIC VOLUMES 
(QQO/970) 
%'im Delaware Valley Regional Planning Commission 
OLD BETZWOOD BRIDGE TRAFFIC STUDY Page 23 
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20/50 
OLD BET7WOOP BR 
4 I 
T2S0 
* / / ! » 
i»$ii^W 
SCHHUAUCNOrTa SCALE AM / PM PEAK HOUR TRAFFIC VOLUMES 
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© Delaware Valley Regional Planning Commission 
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OUTER LINE HD 
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AM / PM PEAK HOUR TRAFFIC VOLUMES 
(1010/500 ) 
® Delaware Valley Regional Planning Commissi ion 
XV 
OLD BETZWOOD BRIDGE TRAPFIC STUDY Page 25 
Figure 10 : Current and 1996 No-Build and Build Average Daily Traffic Volumes 
2016 BUILD AADT (OOffS) 
2016 NO-BUILD AADT (OWS) 
CURRENT AADT (DOTS) 4 SCHEMATIC NOTTQ SC^L^ 
© Delaware Valley Regional Planning Commission 
; „ S -
Page 26 OLD BETZWOOD BRIDGE TRAFFIC STUDY 




' _ AS/4S 
4—1065/1010 
I— 25/ iS W2S/1O70 
SCHEMATIC HOT TO SCALE AM/PM PEAK HOUR TRAFFIC VOLUMES 
(1330//530; 
© Delaware Valley Regional Planning Commission 
fe 
OLD BETZWOOD BRIDGE TRAFFIC STUDY Page 27 
Figure 12 : 1996 No-Build AM and PM Peak Hour Traffic Volumes 




SCHEMATIC NOTTO SCALE PA 363 
AM/PM PEAK HOUR TTUFRC VOLUMES 
(600/850) 
V J W Delaware Valley Regional Planning Commission 
Page 23 OLD BETZWOOD BRIDGE TRAFFIC STUDY 
Figure 13 : 1996 BuUd AM and PM Peak Hour Traffic Volumes 
SCHEUATlCNOrTO SCALE AM / PM PEAK HOUR TRAFFIC VOLUMES 
(1S45/»7fS) 
Yiw Delaware Valley Regional Planning Commission 
OLD BETZWOOD BRIDGE TRAFFIC STUDY Page 29 
Figure 14 : 1996 Build AM and PM Peak Hour Traffic Volumes 
2S/7U 
•o q ui 
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AM / PM PEAK HOUR TRAFFIC VOLUMES 
(790/S*)) 
© Delaware Valley Regional Planning Commission 
COST ESTIMATE 
Pennsylvania Department PAGE I OF J 
of Transportation DATE: 5/25/01 
Designer: BHP Engineering Consultants 
SR/Scc: SR3051.78B 




























































































JUNCTION BOXES J.B.-1 
TRAFFIC SIGNAL SUPPORT. 34' MAST ARM 
TRAFFIC SIGNAL SUPPORT. 36' MAST ARM 
TRAFFIC SIGNAL SUPPORT. 40' MAST ARM 
TRAFFIC SIGNAL SUPPORT. 20' STRAIN POLE, 7.000 POUNDS DESIGN 
TENSION 
CONTROLLER ASSEMBLY. SOLID STATE, PRETIMED. TYPE 1 MOUNTING 
2 INCH CONDUIT 
TRENCH AND BACKFILL, TYPE 1 
VEHICULAR SIGNAL HEAD, THREE 12' SECTIONS 
VEHICULAR SIGNAL HEAD. FIVE 12' SECTIONS 
LOOP SENSOR 
LOOP AMPLIFIER. 1 CHANNEL SHELF MOUNTED 
COLD WHITE PLASTIC LEGEND 'RIGHT ARROW. 12'-0" X 3'-0", SURFACE 
APPLIED 
COLD WHITE PLASTIC LEGENO "LEFT ARROW", 12'-0" X 3'-0", SURFACE 
APPLIED 
4" WHITE TRAFFIC ZONE PAINT. TYPE 1 
4" YELLOW TRAFFIC ZONE PAINT, TYPE 1 
WHITE TRAFFIC ZONE PAINT LEGEND, 'STRAIGHT ARROW, 12'-0"X 1'-6" 
TOTAL COST $120,782.80 
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I - ! SILTY SAND W/ LIMESTONE FRAGMENTS. PURPLISH 
"—' TO BROWN. MEDIUM LOOSE TO MEOIUM DENSE. 
r"| SILT AND SAND W/ OR W/0 FRAGMENTS. PURPLE 
L—' TO 8R0WN. MEOIUM STIFF TO VERY STIFF. 
ra SANDY OR SILTY CLAY w / OR W/0 FRAGMENTS. 
ORANGISH TO BROWN. STIFF TO HARO. 
Ka SILTY WELL GRADED SANO W/ GRAVEL. BROWN 
* " MEDIUM OENSE TO DENSE. 
( 3 SILTY FINE SAND. RED. VERY DENSE. 
FIGURE - 3 
PIER CAP DESIGN 
bars 
10 - #10 b a r s 
FIGURE - 4 
COLUMN DESIGN 
19 Bars 
tt 18 bars 
FIGURE - 5 
FOOTING DESIGN 
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Figure 4.1.1 Input Dimensions - Abujment Type I 
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